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As the former volume of our work . 
menced with the apparent ſwimming of 4 
needle, and w thin bit of metal, we will here 
fay a'few words more on the fame ſulyet. 
Our young readers will recollect, it was there © 
obſerved, that the needle did not properly 
ſwim, but was ſuſtained on the ſurface or 
the water, becauſe it's weight was not ſuf- 
ficient to overcome the coheſion between the 
particles of the fuld! This mey be ſeen 
clearly in the following little "experiment, 
man any one may Hy try. 5 $0 52:10: 
p< on yes wn and lay on iet für- 
face abit of leaf gold, or dutch metal. 


VOL, its. 


To Y 


- - xk WA FF) 1 
N = * 
9 


„u PLEASING PRECEPTOR. 


about an inch ſquarez- the thin metal will 
not only float, but will even ſupport a ſmall 
"RNOT4 Ju fkigg;(the weight of 
the firſt ſhot will depreſs the leaf gold in the 
middle, it is true; but. it will be inſufficient, 
to overcome the coheſion of the particles of 
water tieug nch an extent of ſurface: 
Another circumſtance, that our young 
readers have often ohſerved themſelves, pro- 
bably is to be explained from this coheſion 
between the particles f water. A fly, that 
has gotten. into a bottle half full of water, 


will fat upon the ſur Face © of the fluid, riſe 


from it, and fall down again more thin 
pngę, without! ſinking. So ſpiders, gnats, 
auch gather inſpcts, will run over the ſurface 
gb: ter „ not on account of their pee 
vit, but becauſe [their abſolule gravity 
i. ſo mall. As ſome of our; readers, perhaps, 
— — what is, meant 
- by, the terms jabſolutg and pe ciſig gravity, 

we hall explain them in the next chapter. 
a: There are, even birds, i oo. of the order of 
waders, N the milz that will run over, the 
ſurface of a lake, or oonh i hut. this muſt not 
be aſctihed altagether,touthe coheſion, of the 
water, which would certainly! givecway to. 
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creature of ſuch bulk. Theſe birds frequent 


marſhy places, and the leaves and ſtems of 


— 


the aquatic plants, that grow in the water, 


and lie along it's ſurface, no doubt, help to 
ſupport them, at the ſame time that they 
run ſwiftly ; and the flight movement they 
make with their wings contributes to dimimſh 
their preſſure on the water. 
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or ABSOLUTE AND erselrie! eAFtrr. 
„ at: 4: H e 


Tk terms abſolute * and ſpecific 
gravity very frequently occur in ' phyſics: 
The firſt is what we expreſs in common life 
by the word weight, and ſignifies the whole 
of the power, with which a body preſſes 
downward to the Earth. Every particle in 


every ſubſtance is heavy; that is, it has a. 


tendency to fall toward the Earth, or is at- 
tracted by the Earth. Now, the greater the 
number of particles a ſubſtance has the more 
powerful will be it's-' tendency toward the 
Larths. and we expreſs tlie degree of this ten- 
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F dency by certain quantities, on which we have 


fixed as ſtandards, by ounces, pounds, &c. 
Thus we ſay, rightly, this ſtone weighs ſo 
many pounds; that pound weighs ſixteen 
times as much as this ounce. It is very 
common, however, to ſay, that ftone is as 
heavy again as this; that pound weight is 
ſixteen times as heavy as this ounce; but 
this, in a phyſical ſenſe, is improper; the two 
ſtones, if they be of the ſame kind, are equally 
heavy, for they would both fall to the ground 
from the ſame height in the ſame time; and 
ſo are the pound weight and the ounce, if 
they be of the ſame me:al: their heavineſs, 
or gravity, is the ſame, but their weight is 
different. | | 

© Specific gravity expreſſes the relative idea 
of weight, as it regards the bulk of a body. 
Thus, a cubic inch of lead weighs more than 
a cubic inch of wood, and a cubic inch of 
cork weighs leſs: accordingly we ſay, the 
ſpecific gravity of wood is leis than that of 
lead, and greater than that of cork. The 


ſpecific gravity of a body is in proportion to 
the denſity of the matter, of which it conſiſts; 


and thus we may judge of the denſity of a 
| ſubſtance by it's ſpecific gravity. In lead, the 
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particles, that compoſe it, are Cloſer together 


than in wood; while, in the wood, the inter- 
ſtices between the particles are greater. 

To denote the ſpecific gravity of any thing, 
it is uſual to aſcertain how much more, or 
leſs, a given bulk of it weighs, than an equal 
bulk of pure water; and, taking the weight 
of the water as an unit, to expreſs that of the 
other, by whole numbers, or a decimal frac- 
tion, or both. Thus, for example: 

The ſpecific gravity of "—_— 
water being 1.000 
That of platina will be 21.000 
Very fine gold . 
Standard gold. .' . . 18.888 _ 
Quickſilver ., . . . 14-019 
Ell. 19 
Fine ſilver 11.087 
Standard filver . . . 10.535 
Copper © cio ">. Bebd3 
PP „ 
„ 
Block Tin . 94.322 
Diamond 3.400 
Clear glass 3.160 
White marble .- 2.707 
Greet''glala „ 165% TAB 
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Alabaſter . . 1.875 
r 
oo. Reno rn Sy, 
JJ EET = £046 
Con? milk” 7. +. 1.056 
_ —_—  .”- :» 


Diſtilled water .- 0.993 
Dry oak . . .. . . . 0.925 
ore ol 9.973 
Saſſafras wood . . . . 0.482 
Co.. . 5 7 ub 
Fixed air . , 0.001875 
Dephlagiſticated air . . 0.001320 
Atmoſpheric air-. . . 0.001250 
Light inflammable aw . 0.00010 5 


But how is the ſpecific gravity of different 
ſubſtances to be found? Undoubtedly the 
following method -will moſt readily fuggeſt 
itſelf. Reduce the ſubſtances to be exatnined 
to equal magnitudes, as a cubic inch, for ex- 
ample, and then weigh them. If it be a 


fluid that is not corroſive, make a cubical 


veſſel of tin, or other metal, which will con- 
tain the exact quantity; and thus, with an 
accurate pair of ſcales, you may compare the 
weights of the — matters. 
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There is a more accurate method, woteyety 


and at tlio ſame time more eaſy; and We mall 
dee, in the next! chapter, how William” was 
= led by his father to the MIGHT of thee” 1 401 
[ 9” OE; 

. =o 4112-55. Gt e ne 

: 166-1 £53111 
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1858 THE : BUCKET iS Ti ve: pot <= 


W. LL1AM, one day, obſerved a man draws 
ing a bucket of water out of a well. As long 
as the bu et was under water, the man turned 
the very eaſily; but as ſoon! as the 
bucket was raiſed above it, much more ex- 
ertion was required, and the: rope nd, 
ſlowly and heavily round the roller - WIy 
is this?” ſaid William to himſelf. He was 
aware, that the water in the bucket rendered 
it heavy, but he did not underſtand what 
occaſioned the difference in it's weight, and, 
therefore, aſked his father. 479937 
What you have yourſelf obſerved,” an- 
ſwered his father, * that the water renders 
the bucket heavy, is perfectly right; and you 
need only purſue. this idea a little farther, to 
obtain a clear conception of that, of which. 
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at preſent, you ba ve only an obſcure glimpſe. 


there not water already in the ſpace, which 
the bucket afterward n 41701 

William. © Certainly.” 

Father. And this water, no doubt, was 
ſuſtained, and Regis in it n by the ſur- 
7 water? 

That it muſt have been, otherwiſe 
Abe have fallen to the bottom of = 
well.“ 1 3 10 | ; 
gal. 4 Cie 333 * this the 
weight, that the ———— ſurrounds 4 


— — at much as che right 
* ike wate}lcheaiwbuld fill the ſpace. 
F. Very good. Now, you . 
are near the ſolution of your problem: tor, 
while the bucket is under water, does the 
man find-it-neceffary to lift the weight of the 


water, that the bucket: contains?” HTOTS IS 
. „No: ſince this is fupported * the 
ſurrounding water... 


F. It is the fame: with the Rr Rs for 
WH ae know; will ſwim. But when the 
backet is halt out af the water, and half in, 


4 * 


Before the bucket touched the water, was 


— 


_ U 
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will the water in the wel ſil ita that 
in the bucket??? 

W. I ſuppoſe not.“ | 

F. But it will — aud viaid part ** 

. As much as the ſpace occupied by | 
that nn of the een * 5 all er 
water.“ 83 - e 

8 And what follows 2 A 

W. * That ſlill leſs and leſs is ſupported by | 
the water, the higher the bucket is drawn up; 
and when, at length, it is entirely above the 
ſurface of the water in the well, the man has to 
draw up the whole weight of the 1 _ 
cCrntes,”-1icyio:auos Ci 1 nin deups” oi 
F. But would the et wh. ph <l 
capable of fupporting a leſs or greater weight, 
if any other body, of equal bulk with the 
bucket, were ſunk in it? or, Hf ne ſtill re- 
tained the bucket, would the ſurrounding 
water be capable of bearing more or leſs, wee 
the bucket filled with ſand, or ftones, or lead, 
inſtead of water? 

W. © I imagine not. ſt would ill be the 
ſame.” 

F. © Certainly; for the ſubſtance that is 
ſunk can neither increaſe nor diminiſh the re- 
fiſtance of the water: the ſurrounding water 

| 1 5 
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ſuſtains, as we have; ſhown;: juft as much; as 
the water, that would fill the ſpace, would 
weigh. Whether lead, or ſtone, ' or any 


other ſubſtance, occupy this ſpace, does 


not affect the preſſure of the ſurrounding 
water; this preſſure is proportionate to the 
dimenſions of the n not to it's 


| 4 10 | '% 


PV. That nne 75 f 4 
F. Well, then; if we weigh a body in 
an accurate pair of ſcales. in the open air, 
and then let the body thus weighed: be ſuſ- 
pended in a veſſel af water, will it require 
an 1 _— to counterpoiſe it as _ 


— N een 
„ Noz for ths mater ſupports'pat of 
Abe weight. 4669 20x00 250 was 


. And how intuckithis is, or ho much 
i ©: er Gag — 
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Father. « Ip we weretoplunge a body into 


any other fluid, into for example, Mould 
it got loſe a portion of it's weight? and how 


m che 4 2 I F 77 "7 2 & 3 „ 
Ilm. „ As muchas the weight of the 
beeꝶ that would fill the e oc- 


cupies.” f Þ 5 — e 
ea © « Thy gs, to ſpeak generally, dex body, 
plunged in ui. loſes nyt ſormucky of, M's. 
weight,-as te uid, that would UL th hace. 
 gecupieg, by, the body, would eig l., This 
is the engel, laws a Jaw, high bare fo 
readily, diſgpvered, or which g palpably. of: 
feredl ilſelt jo ps, that you u will prohably be 
ſurpriſed, to.find how, much may be done by 
ie que 55 vity od boch vans 4 
We will Arft, apply its; to compare. the 
pecibe;gravitics,of different ith, one, 
Ws tis r bb; iu 54 nes 
mom fetched three tumblers ; On 
of them partly filled. with waters agapher with, 
beer, And the third ich, milk. In the wean 


ing 514 n aims vp walgs big 


9 «a | 
1 


time Mr. Goodwin got his hydroſta- 
tical balance, which our readers will ſee de- 


12 


This balance baude on the fine 
principle 4 a common pair of ſcales: the 


tongue: however, does not riſe perpendicularly 


from the beam, but points perpendicularly 
dd. To one a rmbangs a ſcale, which 
is to contain che weights; from the other is 
the body, which” is to be 
in the Ala,” ft ic neteffary, that füch 4 
balance ſhould be very accurate, and” very 
— ble EF turning with a very 


_— not wy 8 The axis vf the 
beam; on which it reſts, has a ſharp'edge, to 
render it's friction as faalt as poltible. trad. 


eight, ottierwiſe flight dilleteices 


ane md the tpecific \gtivity-of different 
fluids, a glaſs egg, containing a little quick- 


1 
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ſilver; ſo as to fink it completely in the fluid, 
may be ſuſpended to one arm of the balance. 
With ſuch an inſtrument Mr. Goodwin made 


the following experiments. 
Having firſt, counterpoiſed this egg in the 


open air, by putting weights into the ſcale at 
the other end of the beam, he then placed the 
glaſs of water under it, ſo that the egg hung 
in the water. The oppoſite ſcale now de- 
ſcended, ſo that, to' reſtore the equilibrium, 
it was neceflary to diminiſh the weight in 
that ſcale, or to place à weight in the ſeale 
over the egg · The loſs of the egg in water 
was two ounces; in tnilk; about two ounces 
and one ſixteenth; in beer, nearly two ounces 
and one eighth. 25 „ 1 d- id e: n¹jẽ⁊ 
F. What. now may we infer from theſe 
experiments, in which one and the ſame bay, 
weighed in three different en ſufſered 8 
different loſſes in weight? 
After 4 little reflection, Willidin' juſtly 
anſvered : v follows, that ee | 
as would fil che fpace/occupied 'by the egg, 
maſt weigh two dances ;- as trrech mille, two! 
ounces and a fixteenth; as much beer, nnd 
ounces and an eighth“ dT 5 NG 
N * buswbe have found the fpecifiexgras* 
vities of different fluids: for, if we take-the 
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weight of water, as is commonly done, for; 
14 regs eee Shan n. tri d 
nd. Ruft Dy two. .;; 


3 
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221 deer = 2 %% M8 2590 
80 50 gil now e eee en- 
dengue: to compare thei ſpecific gravities of 
ſolid bodies with each ather, eee 
them firſt in the air, then in water.” 
William collected different matters; a Hintz 
a, piece of brick. a bit of iron;-ande-othetr 
E in the open air; but when it was ſuſpended- 
in the water, it was geceſſary to take four. 
ounces out of the ſcale, to reſtore the equili- 
brium. Thus much, therefore, it loft of it's 
weeght=< oat od bea te or wins», v9 
Hu What do we learn from this loſs of 
weight in the ſtone?) / 9 UD 
V. The weight:of-the vntef that uud 
fill the.ſpace.eccupied hy aht fone?” : 1219) n; 
„rem his .cammwe.ndt-cafily; compare; 
the, ſpegitic nm the one, with that of: 
vigker Fd nn n onen e bas vn 
N. © The ſtone — — 
an N hall. of. ver would:oveight fur 
243258) o di gt :ebwult z85te fh to 2itiv 
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Aunces: I. have Only to reckon, therefore 
how many times the lat ter is contained in the 
former. Thus 10.125, the weight of the 
Kone, divided hy 4, the. weight of the water 
in ounces, will give 2.33 ſo that the ſpeci- 
fic gravity of flint is to that of water as ron 
to l. O rio 1h 21 07 a6 widt s | 
F. Thus you may learn the. — a6 
for finding the (ſpecific; gravity: ofa, body by 
——— in Water“! i t ene don 
V. The weight of, the: body in air muſt 
be divided-by it's loſs in water; or by the 
weight of am equal eee which is 
the ſame tbhingſ)ß/ „ „ ho Mog 
Sture 11 0 ade 54 
My r 1) +43 Ali bad y wood MAN 
(69) e , i Hie tho lud Irups os 2 
01 2M ha Nu,w 1149 nm bahenmi ista 
tot a mist is CHA PN. © mot d: 
01041009 2:1; 1 i glg of sed wor munen 
e eee IN/W ATE N? 
2d bluow 1 tot zin I dT We. 
. »Father, „ In_tha,coperanentsy WR hay 
made, we have hitherto OY — 
Fuch as 
bodies, yon kill r ang in jy 
ter: an al piece af: ogd, Gd Mell, 
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will ſink only in part. Now, could we ent» 

ploy ſuch bodies as theſe, to find either their 

1 ſpecific gravity, or that of flaids? _ 
William. That is Ronny * am not 

| you prepared to anſwer,” 

F. « You do well, William: it hare to 

| confel this, than to give any anſwer, that comes 


uppermoſt, as too many do, leſt the perfon who 
queſtions them ſhould ſuppoſe, that they know 
nothing about the matter. I will endeavour, 
therefore, to lead you to the point. Why 
n ſtone ſink in water to the bottom?“ 

„ Becauſe it is heavier than an equal 
bulk of water, and conſequently does not loſe 
the whole of it's weight.” 

F. * If a body had juſt the Game weight 
as an equal bulk of water, it would be com- 
immerſed in it, but would not fink to 
the bottom; fo that it would remain at reſt, 
wherever you choſe to place it, at the bottom 
of the water, in the middle; or at the top. 

I. That 1 conceive; for it would be 
| elt the baue things whether te — 
vecupied by fack a body, or by water.” - 
ag. oder ran. very cafily-convince 
Tutte u bit of wat; made a bath of 
it, «nd then into it n muny ſmalb ot, as 


| | THE PLBASING PRECEPTOR; . 
vill make it weigh exacti as much as the wa- 
ter, that would occupy it's ſpace; you will 


then be able to place it in any part of the 


veſſel of water, without it's either * or 
ſinking.“ 

William tried the experiment, and found 
it ſucceec. 

F. „ Now, as the a of the 
ſurrounding, water equals the weight of the 
water diſplaced by the immerſed body, ot 
that which would fill the ſpace this body oc- 
cupies, what would: be the confequence, if 4 

body of a lighter k ind, as a piece of wood, 
IF 1 mp. ely. immerged? a6. en e 
it would be forted' n GI 
Cd we) FOTO, 41 

K. hg ges, iu 1245 gil 41 of 

W. © :Becauſe the weight of the: tes 
diſplaced, . conſequently the preſſure of the 
Wr water, exceeds the weight of the 
. wood.” 
i 4228 The two b —— are pos an 
ach other, then, are the whole abſolute 
weight of the wood, which preſſes downward, 
and the preſſure of the ſurrounding, water, 
acting upward. When, ene will the 
wood remain at reſt ?” 
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| N. „When the two powers are in 0 111 | 
brium; that is, when the whole weight of 


the wood, and the preſſure of the ſurrount- 


ing water, are equal.“ 

F. But the latter equals the weight of 
the water diſplaced. Thus it is eaſy to de- 
termine, how deep ſuch a body will fink.” 
- WF < Certainly: it mu fink, tillthe water 
diſplaced equals the e 3 of * 
body;” i 

dt muſt be the * with: lang * | 


fluid. If, therefore, we immerſe ſuch a body 


in two fluids differing in ſpecific gravity, as 
beer and water for NY will it Sor 
equally deep in both?” 

V. No: it muſt ene Sk Wu 
in the lighter fluid; 2 in * than 


| in beer“. | 17 ; 


F. Thus we have the means en 
paring the ſpecific gravity of different fluids. 
Now ſuppoſe, that the part of a given body 
immerſed in one fluid was 4 cubic inch, in 
another fluid two cubic ee what 2 
we ine? e 
V. That one een rt of the n 
fluid n as much as two cubic inches of 


*) 4. 4. -F Ded, 
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the latter; namely, juſt as much as the 
whole weight of the body partly immerſed.“ 

F. «< Conſequently it's ſpecific gravity 
muſt be double: and ſo in every other caſe. 
The leſs ſpace of a fluid is neceſſary, to 
obtain a given weight, the greater muſt be 
the ſpecific gravity of the fluid: dr, ast is 
commonly expreſſed, in equal weights,” the 
ſpecific gravities are in the inverſe ratio of 
the ſpaces occupied _ 2 n 18. this 
eee bee ve ant with $4} n j,‚m v;id 

F. Perfectly. 22 — 246 1 „ N 

F. On this ee are conſtructed the 
inſtruments called hydrometers, which are 
uſed to prove or aſcertain the ſtrength of 
ſpirits, try the ſtrength of wort, and examine 
the ſaturation of brine in ſalt-works. The 
deeper the hydrometer ſinks in ſpirits, the 
better f are: in worts and brine, the con- 
trary.“ " 

TW. How are theſe hydrometers con- 
ſtructed ?” f | 

F.“ They are commonly hollow balls of 
glaſs, with a ſmaller ball, containing quick- 
ſilver at bottom, and a flender tube at the 
top. The tube, or ſtem, is graduated, that 
the depth, to which it ſinks, may be known. 
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Here are two; one made for ſpirits, the other 
for warts. (See the preceding vignette.) 
„ Theſe hydrometers, however, that J 
have here, are merely ſufficient to ſhow us, 
that one fluid is lighter or heavier than 
another, but not how much. If we would 
examine the ptoportions, that the ſpecific 
gravities of fluids bear to each other, with 
ſuch inftruments, the bulk of the immerſed 
parts muſt be accurately compared, and ag 
divifions on the tube made accondingly. | 
. How is this accurate: W 
and diviign td be accompliſbed?7* ? 
E. The irregular ſhape of the comton 
hydrometers would render a mathematical 
meaſurement too difficult; it is performed, 
therefore, by the help of weights. I will try, 
whether I can make this clear to you.” 


— 
e Ab, þ 
| 1 a 7 "THE HYDROMETER. 


{Ruther 9 gurross, to take at ut eaſy 
Stn we would graduate an hydrometer 
fo, that it ſhould indicate ſpecific gravities 
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in the proportion of 10, 9, 8, nearly as water, 
oil, and ſpirit of wine. In water, the ſpecific; 
gravity of which we take as ten, the hydro- 
meter ſinks to this point, which I mark on 
the ſtem: now, will it ſink deeper, or leſs deep. 
in a fluid of the ſpecific gravity of law | 

V. < It will fink deeper. 

F. © Þ have already obſerved, that dhe 
bulks immerſed are in the inverſe ratio of the 
ſpecific gravities, or denſities; the weight-of 
the inſtrument, and conſequently of the fluid 
diſplaced, remaining the ſame. How then 
will you calculate the depth, to which the 
hydrometer muſt fink in the ſecond fluid? 
IW. © I ſhould calculate thus: as 9 is to 10, 
fo muſt the bulk immerſed in Wrede the 
bulk immerſed in oil. 

F. „very right. If, abe 1 wild 
fink the inſtrument as deep in water, as it 
would fiak ſpontaneouſly. in oil, muſt omg 
add more weight to ĩtꝰ ? 
IW. < Certainly.” | 
F. * But how is the weight ed te | 
ſink the inſtrument as deep in water, as it 
would fink of itſelf in oil, to be ſoundꝰꝰ? 

This William was not * W in. 
3 | | Wis: 


5 


= 
— IR Ee. 
* 


_— 
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F. Lou have already ſaid, that the parts 
immerſed muſt be as 9 to 10: if, there- 


fore, we would ſink the inſtrument in water 


in both theſe degrees, muſt not the weight 
of water diſplaced in the two inſtances be as 
9 toio?” | 

I. To be ſure.” ll 42 1] 

F. © And conſequently the weight of the 
inſtrument at firſt to it's weight when in- 
creaſed as ꝙꝙ to 10? Sis 2 | 
V. 80 l conceive.” 

F. “ You are now 05 to tell me -how 
much the original weight of *. n 
muſt be increaſed??? ? | 

N. A ninth part.” A bl, 

F. Nou, if we take the third Avid. the 
denſity of which is to water as 10 to G haw 
muſt we proceed? i / 

F. As before. The bulks are as * 
inverſe. ratios, of the denſities, the weight of 
the in ent remaining the ſame ; abet 18, 
as 8 to 10. ü 2851 * 
H And If I would aal it 60 deco in 
water, ta mark the degtee, how ſhould I find 
the weight, to be added to the inſtrument? 
N. The original weight muſt be to the 
increaſed weight as 8 to 10; or the original 

I 
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weight- muſt be increaſed by. the. addition 


alcptoh fer. 1a 009571 13 . 104 
F. Thus we have found. A, Belt 94 of 


marking on the ſtem of the hydrometer de- 


grees, that will give the proportzons den- 
ities, or ſpeci fie gravities. N amely: the hy- 
qtometer is firſt to be weighed as accurately 
as poſhible in the air: it is next to be im: 
merſed in water, and the point to which it 
ſinks is to be marked: and then the weight of 
the inſtrument is to be incteaſed by the ad- 
dition of 5, ,, 3, and ſo on, marking each time 
the depth to which the ſtem ſinks. Thuswe 
have the hydtameter graduated for fluids; 
that are lighter than water, and the degrees 
may be marked in an aſcending ſcale, o, 1, 23 
3; &c. In this caſe, when the hydrometer 
ſinks to o, the ſpecific gtavity of the fluid 
is as 10, or 1. o; When to 1, as , or o.; when 
to a, as 8, or 0.85 when to 3, as 7 or o. 75 
and ſo on. 20 u id givin eg t id 
1 have 0 theſe numbers, hide 4 
migbt find leſs diffioultyin the in veſtigation; 
but in practice much ſmaller diviſions are re- 
quired. Inſtead of denoting the ſpecific gra- 
vity of water by 10, we might take it at 100, 
and inereaſe the weight of the hydrometer 


below upward, with o, 1, 2, 3, 4, &c. 


from the begining, that the whole chain of 
reaſoning may make a more diſtin& impreſ- 
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by: gs, vs, 37, „, and ſo on; marking theſe 
ſmaller degrees on the ſtem as before, from 


In this caſe, when the hydrometer finks 
to o, the ſpecific gravity of the fluid is as 
100% or 1.00; when to t, as 99, Or 0.99; 
when to 2, as 98, or 0.98; and fo of the reſt. 
If the inſtrument be large enough, the di- 


viſions may be made to thouſandth parts: 


but I need not go farther, as, no doubt, you 
already ſee low'the proceſs is carried on.” 
„ 4 1 fee; it is true,” 

F. gut, you would ſay, you have it not 
* The fact is, my 
dear William, things that require ſome re- 
ſlection, ſhould be gone over more than once 


ſion on the mind. Sit down, therefore, and 
write all that you have retained; you will find 
this a good exerciſe _— memory 
and reflection: 
_ "Witham nine Glogs: lis father's 
advice, and took the fame method on other 
occaſions. Many of our young readers, we 
hope, are not averſe to reflection, and will do 
the ſame. That they may be the more ready 


% 
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to purſue this plan, they ſhould bear in mind, 
that it's utility is not confined to the caſe 
that they may have in hand. To inſtance in 
the preſent example: the uſe of conſidering 
and weighing thoroughly the doctrine there 
given reſpecting the hydrometer, though it is 
pleaſing to know more of ſuch a common 
inſtrument, and be better acquainted with 
it's principles, than moſt who uſe it, does not 
ſtop here; for, by it the mind acquires a de- 
gree of facility in forming juſt conceptions, 
making proper compariſons, and drawing 
right concluſions, in ſimilar caſes; and, 
even, in all caſes, the habit of refle&ion-is 
ſtrengthened and improved by it. The pro+ 
poſitions of hydrofatics, ſo the ſcience of the 
equilibrium of fluids 1s called, are particu- 
larly calculated to exerciſe reflection; we 
will, therefore, purſue the converſation be- 
tween William and his father a little farther; 


— — 


CHAP. VII. 
CONTINUATION. 
Father. Ws found. yeſterday how an 
hydrometer for lighter fluids was to. be gra- 


duated, ſo as to ſhow the ene of dif- 
-VOL, 11. WErd 


dhe 
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ferent-ſpecific gravities; but how ſhould we 
proceed for heavier fluids ?” 
William. No doubt in the oppoſite way.” 
F. © You mean, that the weight of the 
inſtrument muſt be gradually diminiſhed. 
Suppoſe- we wanted the hydrometer to indi- 


cate ſpecific gravities proportioned to another 


as* 100 to 101, taking the firſt for that of 
water, we muſt here proceed as follows: 
The part of the bydrometer immerſed 
im water muſt be to that immerſed in the 
heavier fluid as 101 to 100, or in the inverſe 
ratio of their ſpeciſic gravities. If the inftru- 
ment were to be immerſed in water no deeper 
than in the heavier fluid, the weight of the 
water diſplaced muſt be to that ordinarily 
diſplaced by the inſtrument as 100 to 101: 
for which purpoſe the original weight of the 


inſtrument muſt be proportionally diminiſhed. 


What follows from this? 

W. „The original weight muſt be di- 
miniſhed r.“ 

F. * So, if we ronald find the point fir a 
ſpecific gravity of 102, the original weight of 
the hydrometer muſt be to it's ae 
** x02 to 100. Conſequently —— 
The muſt be dimi- 
niſhed hs,” 


„ Yarn, 3 OF OT TORE TIS 
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F. « I need not proceed any farther, as 
you mult be aware, that the degrees for other 
ſpecific gravities muſt be determined in the 
ſame way. Thus, if a o be put againſt the 
place, to which the hydrometer ſinks in water, 
and the other degrees be marked in a deſcend- 
ing ſeries 1, 2, 3, and ſo on, theſe degrees 
will mark proportional diminutions in the 
ſpecific gravity of fluids: o being equal to 

100, or 1.00; 1, to 101, or 1.01; 2, to 102, 
of 1.02; 3, to 103, or 1.03.“ 

W. But it ſeems to me, that it muſt 
be very difficult, to divide an hydrometer ac- 
curately in this way.“ 

F. « You are very right, for great nicety 
is required, to increaſe the weight of the hy- 
drometer preciſely 25, vr, #7, or to diminiſh 
it ror, 182, T$7, and fo on. 

« In fact, if we did not think much of the 
trouble of a little calculation, we might go to 
work in a much more certain way. We need 
only make an hydrometer with a little cup at 
the top, into which we might put weights, 
to fink it to a given depth in all fluids, 
Thus, if I bad an hydrometer weighing 8 
actly 500 grains, I ſhould make a mark on 


C2 


the ſtem, to which it ſhould always be ime. Y 
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merſed. Now, ſuppoſing, that I muſt put into 
the cup thirty grains, to ſink the hydrome- 
ter to this mark in pure water; the water 
diſplaced would weigh 530 grains: ſuppoſing 
too, that ſixty grains would be required, to 
fink it to the ſame mark in a ſolution of ſalt; 
the brine difplaced muſt weigh 560 grains. 
Conſequently, as an equal bulk of the inſtru- 
ment was immerſed in both caſes, the abſo- 
lute weights of fluid diſplaced muſt be as 
530 to 5603 and, as it is uſual, to take the 
weight of pure water as the unit, or ſtandard, 
we have only to calculate, by the rule of pro- 
Portion, as 530 is to 560, ſo will one be to 
the ſpecific gravity ſought. 


530)560(1.056 
530 


3000 
2650 


3590 
3180 


320 


This is evidently a better way of pro- 


ceeding, than the troubleſome, yet not certain 


method of graduating the ſtem,” 
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IV. « Why, then, do people graduate the 
fem?” ; 

F. © Becauſe, when: once the inſtrument 
is finiſhed, no farther calculation is required; 
nothing more being neceſſary, every time you 
uſe it, but to read the degree marked on 
the ſcale, which is certainly the eaſieſt way. 
Different hydrometers have been conſtructed, 
in which both theſe methods have been united 
to a certain degree; but for thoſe, who wiſh. 
for the greateſt poſſible nicety, far the beſt _ 
is that invented by Mr. Nicholſon, on the 
principle above mentioned, which is ingeni- 
ouſly contrived to determine the ſpecific gra- 
vities of ſolids alſo. 

Now you have thus gone through the 
eonſtruction of the hydrometer, you will pro- 
bably find the following ſtory both inſtruc- 
tive and entertaining.” ; 


CHAP. VIII. 
THE CHEAT DETECTED: 


F. * ABovrT two hundred and fifty years 
before Chriſt, a celebrated mathematician, 
lived at Syracuſe, named Archimedes, whoſe 
inventions and writings were of great ſervice 


23 
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to his fellow citizens, as well as to the 
ſcience, This ancient may be called the fa- 


ther of hydroſtatics, for he wrote, among his 


other works, a book on bodies that ſwim in 
water. The ſtory, with which I am now 
going to acquaint you, is not to be found in 
what we have of this bock however, but in 
another ancient work, in Vitruvius on Archi- 
tecture. Many, indeed, hold it to be a fa- 
ble, becauſe it is not come down to us in the 


uritings of Archimedes himſelf: but certainly 
this is not a ſufficient reaſon for deeming it 
untrue, particularly as we have not the works 
of. Archimedes entire. At any rate, it is 


neither improbable in itſelf, nor unworthy of 


the man. If you have any inclination to try 


Whether you underſtand latin enough to tranſ- 
late it yourſelf, reach me down that great 
book.“ 

William was very RS to do this, as he 
had found, on more occaſions than one, that 
there were many things new to him in ſimilar 
old books. Accordingly, having taken down 
Vitruvius, and turned, as he was directed, to 


the third chapter of the ninth book, with his 


father's aſſiſtance he read as follows. 


* 
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Among the various and admirable in- 
ventions of Archimedes, the mme 
to me the moſt ingenious. 

« When Hiero of Syracuſe was cxalted- dd 
the throne for the rectitude of his conduct, 
he reſolved to dedicate a crown of gold to the 
immortal gods. Having agreed with a gold- 
{ſmith for the fabrication of this crown, (the 
due quantity of gold was accurately weighed, 
and delivered to him. At the appointed 
time the crown was finiſned; the king was 
ſatisfied with the workmanſhip; and the 
weight was found to be juſt. It was not 
long, however, before a report was ſpread, 
that the workman had purloined a portion of 
the gold, and ſubſtituted ſilver in it's place. 

“ Conſidering his own honour involved 
in the queſtion, Hiero was greatly incenſed, 
but knew not how the truth was to be diſ- 
covered. Accordingly he referred it to Ar- 
chimedes. 

While Archimedes was bee en to 
deviſe ſome means of detecting the cheat, he 
one day obſerved, as he was going into the 
bath, that the 3 flowed over the brim, 
in proportion to the ſpace occupied by his 
body. This inſtantly ſuggeſted to his mind 


c 4 
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à ſolution of the problem; and, overcome with 
Joy, be ſprung out of the bath, and ran home, 
naked as he was, crying, as he ran, I have 
found it! I have found it!” 

In conſequence of this diſcovery, we are 
informed, he took two maſſes, one of gold, 
the other of filver, each exactly equal in 


weight with the crown; filled a veſſel to the 


brim with water; and let the maſs of filver 


- down into the water by a ſtring. Of courſe 


a quantity of water ran over, equal to the 
ſpace the filver occupied. Then, having 
drawn out the filver, he meaſured the water, 
that had run over, and poured it in again, 
ſo that the veſſel was filled to the brim as be- 
fore. Hence he calculated how much water 
anſwered to a given weight of filver. This 
being aſcertained, he let down the maſs of 
gold into the full veſſel, in the ſame manner, 
and, after he, had taken it out, meaſured the 
water that had run over. This, he found, 
was not equal to the former quantity, but ſo 
much leſs as the maſs of gold was leſs than the 
maſs of ſilver of equal weight. Having filled 
the veſſel a third time, he put in the crown 
itſelf; and it appeared, that more water ran 


| over, than had done on the immerſion of an 


Pl 


THE PLEASING PRECEPTOR. 3g 


equal weight of gold. From the quantity of 
water, that ran over when the crown was put 
in, more than the maſs of gold cauſed to over- 
flow, he found by calculation the weight of 
the filver mixed with the gold, and thus the 
cheat of the goldſmith was detected.“ 

F. So far Vitruvius. I muſt obſerve: 
to you, however, that Archimedes took it 
for granted, in his experiment, that gold and 
filver melted together would occupy juſt the: 
ſame ſpace, as the two unmixed : but this 
was an errour. In molt cafes of melting me- 
tals together as well as in folutions, and mix- 
tures of other kinds, the compound occupies 
leſs ſpace than the ingredients would have 
done ſeparately, one of the ſubſtances pene- 
trating into the interſtices of the other. 

If gold and filyer did not penetrate each 
other, the adulterated crown would have been 
larger, and Archimedes would have found, 
that the goldinuth had employed more ſilver, 
than his experiment led him to conclude. 
But in fact the crown was leſs, than it ought 
to have been on his hypotheſis; fo that he 
eſtimated the ſilver below it's real quantity, 
doing the goldſmith no wrong at leaſt * his 
ingenious diſcovery.” 


Eh 
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CHAP. IX. 


HOW MUCH SILVER WAS THERE IN THE 
CROWN ? 


Father. © Vitruvivs, whoſe account 
you have juſt read, merely ſays, that thecrown 
coſt a vaſt ſum of money; immani pretio are 
his words; but he gives us no information con- 
cerning it's weight, or the calculation of Archi- 
medes. If, however, you would go through 
the experiment of Archimedes, we might. 
ſuppoſe, that the crown weighed twenty 
pounds, and the water it diſplaced weighed 
one pound and a quarter: could you not find 
from this the difference of ſpecific gravity 
between the water and the crown?“ 

/ William. ** As the crown weighed 20lb, 
and the water, that occupied the ſame ſpace, 
weighed 141b, I have only to divide 20 by 
1m, and the quotient, which is 16, informs 
| _ me, that the mixed metals weighed 16 times 
| zs much as an equal bulk of water.” 
F. « You may remember the difference 
between gold, and filver, and water, when we 
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were on the ſubject of fpecific gravity the 
other day [p. 5]; but, as an arbitrary pre- 
portion will anſwer our purpoſe of explain- 
ing the experiment of Archimedes equally 
well, we will take it in round numbers, reckon- 
ing gold twenty times as heavy as water, 
and ſilver ten times as heavy. Thus, when 
Archimedes immerſed 2olb. of gold in the 
water, how much water was diſplaced ?”. ? 

V. One pound.” 

F. And hen he immerſed twenty pounds 
of filver ?”” 

W. © Two pounds of water.” 

F. „Well, now we have to find how to 
compoſe a maſs of gold and filver, which 
ſhall weigh twenty pounds, and diſplace a 
pound and a quarter of water; in doing which 
we may reaſon thus. 

Mere filver we muſt not take, as it 
would diſplace three quarters of a pound of 
water too much. Is this evident to you?” 

W. © Yes; for mere ſilver would difplace 
two pounds of water, which are three quar- 
ters of a pound more than were diſplaced by 
the mixed maſs.” —- 

F. “ And mere gold we muſt not take, 


for — 
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W. „ That would diſplace a quarter of a 
pound too little.“ | 
F. © Should we then take equal parts of 
each?“ | | 
William confidered a little, without ven- 
turing to anſwer, for he was at a loſs to know 
how to calculate. 
F. A little calculation will ſhow us, that 
this would be wrong. Suppoſe I took ten 
- pounds of filver, how much water would they 
diſplace ?” 
P. One pound.“ 
F. And ten pounds of gold?” 
V. « Half a pound.“ d 
F. « The whole twenty pounds of the 
| mixture, therefore?“ 
0 FW. A pound and half. But this could 
'$8 not be the mixture, as it diſplaced only a 
} pound and a quarter.” 
F. We muſt proceed in nn other way, 
then; and, I believe, it will not be difficult 
to find the right. Attend to what I lay, and 
tell me what you think. 
The quantity of gold, that we muſt take, 
would difplace leſs water, than a piece of 
the mixture of equal weight. Is it not ſo?” 
W. « Certainly.” 
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F. „ But the ſilver, that we muſt take, 
would diſplace more water than an equal 
weight of the mixture would diſplace.“ 

V. „ That is very clear.“ 

F. „ Well, then, if we were to take gold 
and ſilver in ſuch proportions, that the defi- 
ciency in one caſe ſhould be equal to the ſur- 
plus in the other, would they not balance 
each other? and would not the two together 
diſplace juſt as much water as the n 
mixture ?”” 

4] have found it! I have found it!“ ex- 
claimed William joyfully, in mutation of Ar- 
chimedes. a 

F. It is as good as found, indeed: but 
be not too haſty. Archimedes, when he leap- 
ed out of the bath, had probably advanced 
as far as we have done: but the laſt ſtep of 
the proceſs was to be performed in his ſtudy, 

and we muſt follow his example. How then 
muſt I proceed, to take a due proportion of 

gold, and a due proportion of ſilver?“ 
P. So that the deficiency of water, diſ- 
placed by the gold, may be ſupplied by the 
greater quantity, that the ſilver diſplaces.” 

F. © But twenty pounds of gold diſplaced 
a quarter of a pound too little, and twenty 
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pounds of flyer diſplaced three quarters of a 
pound too much: was it not ſo N 

IV. We found it ſo juſt now.” 

F. «In equal weights, then, of gold, of ſilver, 
and of the mixture, whether they weigh each 
twenty pounds or not, the difference between 
the quantities of water diſplaced by the mix- 
ture and by the ſilver is three times as great, 
as the difference between the quantities diſ- 
placed by the mixture and the gold?“ 

VP. Certainly,” 
F. Well then, if we take three times 
as much gold as ſilver, how will the diffe- 
rences be? | 

W. They will be equal.” 

F. „The gold and ſilver muſt be taken, 
then, in the inverſe ratio of their differences: 
and thus, in our caſe, we muſt take three 

pounds of gold to one pound of filver. You 
can now calculate the quantities, I ſuppoſe.” 

V. Yes. Three pounds of gold and one 
of ſilver make four pounds; fo the mixture 

muſt be three fourths gold, and one fourth 
filver. One fourth of twenty is five, and 
three fourths of twenty are fifteen : accord- 
ingly there muſt have been fifteen pounds of 
old, and five of filver,” 
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CHAP. X. 


THE WONDERFUL BALLS, 


Henry to Milliam. 
6 received much pleaſure, my dear bro- 


ther, from the deſcription, in your former let- 
ter, of the ſimple and judicious method of 
removing a houſe. What the mechanic is 
capable of effecting by means of machines is 
certainly wonderful: and if the nature of his 
materials, and the place on which he is fore- 
ed to ſtand, did not preſent him obſlacles in- 
ſurmountable, his mediate powers would be 
unlimited. Archimedes faid to the king of 
Sicily, when ſtruck with aſtoniſhment at 

the effects produced by his machines: give 
me but a place out of the Earth to ſtand on, 
and I will move the World.“ The expreſſion 
was certainly ſtrong; and Archimedes well 
knew, that it was impoſſible to conſtruct 
wheels and a lever capable of executing the 
gigantic thought. The king might have 
_ anſwered, © I cannot give you what you re- 
quire to move the Earth, it is true; but, if 
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you would let me ſee a proof of your art, 
there is the Moon for you to move, which is 
not a fortieth part ſo big as the Earth: for 
this you may take my kingdom to ſtand on, 
which is perfectly detached from the Moon.” 
Fhe great mathematician, however, meant, 
no doubt, that machines for moving any 
weight might be invented in theory, though 
they could not be executed in practice. 

As you write me in your laſt letter“, 
you have become acquainted with Archime- 
des, and admired the ſagacity, with which he 
detected the cheat of the goldſmith. You 
know, too, that hrs experiment was right in 
theory only; as he preſumed, that two me- 


' tals melted together occupy the ſame ſpace 


as they would ſeparately : but this in ſome 
caſes they are far from doing, as in an expe- 
Timent I lately ſaw. Five balls of copper, 
and one of tin, were caſt in the fame mould: 
"theſe were then melted together; and we 
expected to ſee ſix balls of the mixed metal, 
when this was caſt in the ſame mould 23 be- 
fore; but, to our great ſurpriſe, the com- 


e This letter contained an account of the ſolution of 
the problem in the preceding chapter. | 
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pound produced only five balls, though theſe 
weighed as much as the former fix. Thus it 
was apparent, that the particles of the melted 
tin muſt have infinuated themſelves complete- 
y into the interſtices of the melted copper. 
Probably you wiſh to know more of 
Archimedes. If you requeſt our father, -to- 
let you tranſlate the 34th chapterof the 24th 
| book of Livy, you will the refind many thing 
reſpecting him, that will afford you much 
gratification, 
Farewell, my Sins brother; and let me 
ſoon have the pleaſure of ny another let- 


ter from you. 
« H. G.“ 


cHAp. XI. 


A FRAGMENT OF LIVY. | 

Tur paſſage in Livy, which William was 
eager to peruſe on the recommendation of his 
elder brother, will not be unentertaining, we 


imagine, to our young readers. 
The city of Syracuſe » was beſieged, both 


| 
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by ſea and land, by the Romans, under the 
command of Marcellus. Theſe powerful ene- 
mies carried on their approaches to the capital 
of Sicily with every warlike implement, at 
that time uſed in ſieges. Unqueſtionably, an 
enterpriſe undertaken with ſuch ardour muſt 
have been attended with ſucceſs, had not a 
certain man lived in Syracuſe at this critical 
period. This was Archimedes: ſuperiour to 
all men in obſerving the heavens and the 
ſtars, and ſtill more aſtoniſhing for his facul - 
ty of inventing and managing warlike engines 
and inſtruments of defence, by means af 
which every thing, that the vaſt exertions of 
the enemy brought againſt the city, was de- 
ſtroyed with eaſe. The walls of Syracuſe, 
which were carried over hills of different 


_ heights, many lofty and almoſt inacceſſible 


places, and others that were low or level, 
were ſupplied with warlike implements of 
every kind under his direction, all being 


adapted to the exigencies of the place. Mar- 


cellus himſelf, with his quinquiremes, threat- 
ened one part of the walls, the foot of which 
was waſhed by the waves of the ſea. At a 


greater diſtance lay other veſſels, with archers 


aud flingers, who ſuffered ſcarcely any one, 


2 
* 
* 
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that ventured to ſhow himſelf on the walls, 
to depart unwounded. Other ſhips were made 
faſt, two and two, to the quinquiremes; the 
- cars on one ſide of each being i fo 
that they could lie cloſe together, and be 
rowed along by the oars on the outward ſides, 
On theſe ſhips, thus laſhed. together, were 
erected large towers of ſeveral ſtories, and en- 
gines to batter the wall. 

To theſe naval preparations Archimedes 
oppoſed warlike engines of different ſizes 
along the wall. At the diſtant ſhips he diſ- 
charged ſtones of enormous weight: thoſe 
- that were near he affailed with lighter wea- 
pons, plied more briſkly, That the beſieged 
might annoy the affailants, without being in 
danger of receiving wounds themſelves, he 
cauſed a number of apertures to be made.4n 
the wall from top to bottom, through wien 
they could aim their arrows at the enemy 
unſeen. Some of the enemy's ſhips lay ſo 
near the wall, that they could not be hurt 
by theſe arrows, which flew over them: but 
theſe a more diſaſtrous fate awaited. The 
bold genius of Archimedes invented power- 
ful engines, by which ſtrong iron ebains with 
large hooks were lowered down from the walls. 
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- Theſe caught hold of the prows of the ſhips, 
raiſed them up on their terns, and then ſud- 

denly let them fall. The terrible ſhock a 
ſhip muſt receive, thus falling from the height 

of the wall, with all it's men, and all it's ſtores 
on board, may readily be imagined. If haply 

it fell ſtraight into the water again, the 
violence of the fall immediately engulfed it 
in the waves. 

Marcellus was now convinced, that he 
could do nothing on the ſide of the ſea, and 
therefore drew off his forces from this part, 
that he might make a more powerful attack 
by land. But here likewiſe every place was 
amply ſupplied with the means of reſiſtance. 
IT be fortifications, on which Hiero had for 
many years employed every care, and much 

coſt ; the works, which the incomparable art 
of Archimedes had erected; and a ſituation 
ſtrong by nature; favoured the defence, and 

- fruſtrated the attack; Fhe foundations of 

"the walls were fixed on a ſteep rock. This 
gave the beſiegers the advantage, that their 
miſſile weapons were diſcharged with more 

- certainty of execution, and blocks of ſtone, 
tolled down, made great havock among the 
enemy, wherever they ventured to approach. 


a. / 
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On the other band, it was almoſt. ĩimpractica- 
ble ſor the beſiegers to aſcend an acclivity, 
which was ſo ſteep, that every ſtep they took 
was inſecure. The romans, therefore, held 
a council of war, in which it was reſolved, as 
all their exertions had been fruſtrated, to 
relinquiſh the ſiege, and content themſelves 
with blockading the city both by land ang 
ſea,” 

Thus far Liry. On this occaſion we muſt 
obſerve, that other accounts aſcribe to Ar- 
chimedes a peculiar contrivance, by means of 
which he did the romans great injury, and 
compelled them to deſiſt from the ſiege. It 
is ſaid, that he erected large burning - glaſſes, 
and thus ſet fire to the roman ſhips. Livy, 
however, who, as appears in the above ex- 
tract, ſpeaks pretty fully of Archimedes and 
his ingenious inventions, ſays nothing of theſe 
burning-glafles, which were firſt mentioned 
by later writers. The fact itſelf, we muſt 
confeſs, bas nothing in it impoſſible ; parti- 
cularly as the ſhips lay fo near the wall, that 
they could de taken up by the iron hooks, a 
ſubje& on which we ſhall have an opportuni- 
ty of ſaying more hereafter; but it is cer- 


tainly not very probable. ' Perhaps this part 
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of the ſtory may have originated from a miſ- 

conception, or a fault of ſome tranſcriber, 

which will readily account for it. It is not 

difficult” to imagine, that Archimedes may 

have. burned the roman ſhips by means of 

darts or arrows caxying fire; which was cer- 
* 


tainly more eaſy, to ſet fire to them by 
means of burning: glaſſes. Were this the fact, 
ſome latin author perhaps may have related, 
that the ſhips were burned /piculis ardentibus, 
and ſore tranſcriber' may have written ſpbeci- 
lit ardentibus; inſtead of thoſe words, 


” 


— | 
ny CHAP. XII. 
THE BEXDING' STEEPLE' _ UPRIGHT. 
WI zan was filled with admiration of 


the great artiſt, whoſe genius baffled the ef 
forts of a mighty army. He formed to him- 


ſelf ſuch a hvely idea of a huge iron hook 


deſcending from the wall, catching hold of a 
ſhip,- lifting it up into the air, and again let 
ting it fall, ſo as to daſh every thing in it to 
pieces that he made a drawing of it, as if he! 


— 


r 
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bimſelf had been preſent, and which we would 
lay before our readers, could we anſwer for 
it's accuracy. In many books, it is true, we 
„ things, which the ar- 
tiſt never beheld; Hut this is a liberty, in 
which we will not indulge, as it can lead only 
to erroneous ideas: we leave it, therefore, to 
every one's own imagination, to figure to 
himſelf the ſhips, the engines, and re 
of Archimedes. 

This is ſomethiag more than eben 
a ſtable!” ſaid William, when he ou the 
end of the chapter. 

= Certainly: anſwered his father, wh bub 
aſſiſted him in his tranſlation” from Livy. 
But ] could tell you of other performances 
by means of mechanics, both in ancient and 
modern times, at whicly pethings you would 
not be leſs ſurpriſed.” 

. Will you tell me YO of them ? 
You know, I like to hear ſuck things“ © ! 

F. very willingly: but firſt let me aſe} . 
do you remember the chief laws of the lever, 
the pully, and the inclined plane, _ g 


HOP explained to you?” 
William” had written down theſe, PR 


might look at them occafionally; to imprint 


” 
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them in his memory, and knew them by 

W. In the lever, and all machines con- 
ſtructed on the principle of the lever, as cap- 
ſtans, winches, wheelwork, &c., to produce 
an equilibrium, the power and the weight 
muſt be · in the inverſe ratio of their diſtance 


from the centre of motion; that is, inverſely. - 


as lines drawn from the centre of motion per- 
pendicularly to the direction of the forces. 


4 | In the inclined plane, the weight is to 
the power, if this be exerted in a direction 
parallel to the plane, as the perpendicular 


: height of the plane is to it's length; if the 
power be exerted in a direction parallel to 
the baſe, as the height is to the baſe of the 


Plane. 


In the uſual compound pulleys, called 


Sas tackles, a power can ſupport a weight as many 


times greater than itſelf as the number of 


times the rope by which it is ſuſpended paſſes 
> round the pulleys.” 


le E: Very right; ; and theſe few principles 
will ſuffice, to give you a general idea of the 
operation of many uſeful machines. I will tell 
you now of a mechanical performance, which, 


if not tobe compared mh thoſe of Archime - 
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des, was at leaſt bold, and executed with 
ſucceſs. It is not, however, the greateſt, or 
moſt celebrated, of modern times. Who- 
ever ſees a high tower, which from age, or a 
defect in it's conſtruction, inclines to one fide, - 
ſo that the upper part threatens to tumble 
down, will fay at the firſt ſight, it muſt be 
taken down, and rebuilt in a perpendicular 
poſition : the mechanical genius of an able 
architect alone could form the bold reſolution 
of reſtoring it to it's perpendicular as it ſtands. 
The ſoldier, it is true, holds up his head, 
and ſtands ere, at the word of command: 
but ſteeples are more ſtiffnecked. The greater 
power of mechanics, however, can force even 
ſteeples to obey. F | 
The circumſtance I am going to relate 
took place in Hamburgh ſome years ago. 
The ſteeple of St. Nicholas's church in that 
city is conſtrued of maſſy walls to a certain 
height. The upper part, in which there is a 
ring of bells, reſts on eight pillars. Theſe 
pillars perhaps were not ſufficiently firm at 
their baſe, to reſiſt the continued force of 
the ſtrůng weſterly winds, ſo that they ac- 
quired an inclination to the eaſt, and this in 
ſuch a degree, as to deviate near a foot and 
vol. 11. D | 
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half from the perpendicular, which is no 
trifle. An architect, of the name of Sonnin, 
undertook to ſet the ſteeple upright again. 
Conſider now the difficulties he had to en- 
counter. In the firſt place, the power required, 
to give ſuch a vaſt body the proper direction, 
could not be ſmall; but this was the leaſt dif- 
ficulty: in bending a body of ſuch a kind by 
forcible means, was there not great reaſon to 
apprehend, that it would be thrown down? 
and then, by which moſt people would have 


been deterred, it was neceſſary to apply the 


farce ta the upper part of the ſteeple, to bend 
it to the weſtern ſide. Was not Sonnin here 
almoſt in the caſe of Archimedes, when he 
required a place, from which to move the 
Earth? Where, at {ſuch a height, was he to 
find a firm ſtation for his machinery? The 
point, from which the power muſt act, was 
high in the air; and to erect a ſcaffold of ſuch 
a beight, with ſtrength ſufficient for the pur- 
poſe, would: have required an expenſe much 


tae great. Sonnin ſurmounted this difficulty 


by very ſimple means, fuggeſted to his mind 
probably by the tackling of ſhips. The moſt 


eſſential parts of it L will exhibit to you. in a 
figure; whether: the ſteeple be like that of 
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St. Nicholas, or not, is little to the purpoſe. 


A ſtrong beam, C D, was made to bear 
againſt the baſe of one of the pillars at C, 
where it was firmly ſupported, in an inclin- 
ed poſition. It's upper end, D, was connected 
with the top of the pillar by means of a tackle, 
A B, and ſecured below by ſtrong iron chains, 
deſcending perpendicularly from D toward E. 
Theſe chains held the beam faſt, fo that the 

D 2 
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action of the tackle could not move it to- 
ward the pillar; conſequently it muſt move 
the head of the pillar toward the beam. 
Thus the fixed point in the air was found, 
from which the power could act. The end of 
the tackle deſcended from the block B, and 
was faſtened to a windlaſs in the lower part of 
the building. A ſimilar apparatus was ap- 
plied to each pillar; for, if the attempt had 
been made by pulling at one pillar alone, no 
doubt the connection of the parts would 
have been injured, and the ſteeple would 
have tumbled down. It was neceſſary, there- 
fore, to apply an equal force to each of the 
eight pillars. 

« We will now inquire how great the 
collective power of theſe engines may have 
been. Suppoſe we reckon eight men to 
each windlaſs, and conſider each as applying 
a power of 20 pounds to his handſpike. 
What was the amount of the whole power 
applied to each windlaſs?“ 

W. Eight times 20, or 160 pounds.” 

F. * We will ſuppoſe, too, that from 
the part where the men graſped the hand- 
ſpikes to the axis was ſix times as long as the 
ſemidiameter of the windlaſs: how. much 
would this increaſe the power ?” 
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W. „ Six times: ſo that it would be 6 
times 160, or 960 pounds.“ 

F. lf we farther ſuppoſe, that one of 
the blocks had three ſheaves, the other 
four, ſo that the rope paſſed ſeven times 


round them, what follows?“ 
F. That the power was increaſed 


ſeven times; conſequently would be ſeven 
times 960, or 6720 pounds.“ 

F. © Now, as there were eight ſuch ma- 
chines, one for each pillar, how great would 
be the power of the whole apparatus ?” 

WW. Eight times 6720, or 53760 
pounds.” | 

F. “ Such a vaſt power muſt certainly 
have been more than ſufficient ; for it was not 
required, to lift the whole weight of the 
ſteeple, but only to move it about eighteen . 
inches to one fide. The weight to be moved 
was ſtill ſupported by the pillars; fo that 
the machine had only to overcome it's lateral 
preſſure, and the friction and preſſure of the 
joints of the maſonry that were ſeparated.” 


93 
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CHAP. XIII. 


OP THE FIGURES AND COLOURS OF 
CLOUDS, 


No doubt, my young readers, you have 
often beheld with delight the beautiful ap- 
pearances, that the clouds daily exhibit. I 
can remember well the pleaſure I felt, at an 
early age, in contemplating thoſe floating 
maſſes of infinitely diverſified ſhapes, colours, 
and motions. We are ſo much accuſtomed 
to the ſight, however, exhibited gratis too, 
that we pay it leſs attention than it deſerves, 
Clouds diſtinguiſhed by their ſplendour are 
perhaps looked at once, and admired; though 
their ſplendour is only borrowed, like that 
of many perſons of diſtinction: while thoſe, 
that appear in more ſober colours, paſs un- 
noticed, like one of the crowd; and we 
never deign to caſt an eye upon them, un- 
leſs when we wiſh to know, whether we may 
take a walk without danger of a ſhower. 
The clouds, however, deſerve. to be con- 


ſidered as objects of natural philoſophy, and 
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objects by no means — of amuſe- 
ment. 

We will firſt conſider their figure. This 
ſeems to be altogether caſual and irregular; 
yet, if we examine them more minutely, 
particularly thoſe in the higher regions, we 
ſhall find them more regular, than any one 
at the firſt view would ſuppoſe. They ap- 
pear, in fa&, to form parallel circles round 
the Earth, for the moſt part cut perpendicu- 
larly to it. Theſe parallel circles, indeed, 
are often thrown into diſorder by the winds; 
but, by a little attention, we may ſoon 
diſcern their original direction. Each pa- 
rallel circle conſiſts of ſeveral clouds, as a file 
of ſoldiers conſiſts of ſeveral men. This 
form is apparently not owing to the wind, 
which frequently has a different direction; 
but to an undulating motion of the air, re- 
ſembling that of water, when a ſtone is 
thrown into it. We may obſerve, too, in 
theſe zones of clouds, that their progreſs 
is partly a parallel advance in a particular di- 
rection, partly a circular motion, as round & 
centre. In clouds that hang low this regu- 
larity is not to be obſerved; for, as they are 
ſo near, we ſee too ſmall a portion of them. 
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and in general their motion is more liable to 
be diſturbed. 

Single clouds, particularly in the lower 
regions of the atmoſphere, exhibit the moſt 
diverſified forms, baffling all deſcription. 
Sometimes they reſt on the horizon, tower- 
ing over one another like ſnow-capped 
mountains; at others, they fly about, ragged 
and diſperſed, in a thouſand ſhapes, from 
which the imagination may figure out camels, 
or ouzels, with Hamlet, or all the monſters 
of romance. They chaſe each other, collect 
into one maſs, or break into fragments, 
varying their outlines every moment. The 
lower edges next the Earth are commonly 
ſharper, and leſs broken than the upper, 
which are ragged, like rocks, trees, or the 


like. 

It is very entertaining, to obſerve the 
| changes, which they are continually under- 
going by imperceptible tranſitions. „The air 


is ſeldom ſo completely ſtill, that a cloud, 
on which you have fixed your obſervation, 


retains it's form unchanged many minutes. 
But changes in the forms of clouds are not 
occaſioned by the motion of the air alone; 
evaporation and condenſation have conſider- 
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able effect in producing them. If you fix 
your eye attentively on any particular part 
of the upper edge of a cloud, you will often 
clearly perceive a vapour aſcending from it, 
as ſteam does from boiling water, with a 
whirling motion, which is perceptible even 
to the naked eye, though more ſo to a teleſ- 
cope of moderate power; and this vapour 
either ſeparates from it, preſerving a viſible 
form, or is gradually attenuated, and vaniſhes 
from the fight. This pleaſing appearance I 
have obſerved particularly in the month of 
march, toward noon, when the previouſly 
cold cloud has become warmed by the Sun 
approaching the meridian, in places where: 
the edge of the cloud, whitened by the 
Sun's light, has had a clear deep blue ſky 
for the back ground. | 

As parts of clouds, or even the whole, 
are ſometimes diſſipated by evaporation, and 
become inviſible; at other times they ariſe, 
and. are enlarged, apparently out of nothing,, 
of which we ſhall ſay more preſently. 

But who can deſcribe the variety of their 
colours, with all their tints and ſhades ! 
What painter can imitate them with earthy 
Pigments, ſince he cannot dip his pencil in 
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ethereal light ! To day, while a beneficial 
rain moiſtens the dry earth, the whole ho- 
rizon 1s covered .with one uniform duſky 
gray. Yeſterday, ſmall, white, fleecy clouds 
floated over the blue ſky, and, collecting in 
the weſt, announced to day's rain. Duſky, 
leaden, and brown thunderclouds hung be- 
low, threatening to fall in a body on the 
ground, as too heavy for air to ſupport. 
Again, at ſunſet, or at ſunriſe, what a beau- 
titul diſplay of hues! Here float roſe- 
colour, purple, red, violet; there, nearer 
the horizon, are the blue mountains of clouds 
kirted with gold; and in the higher regions 
float ſtreaks of fire. The colour and ſplen- 
dour of the clouds evidently depend on their 
poſition with reſpect to the Sun and the ob- 
ſerver's eye, and partly to the qualities of 
the vapour, of which they conſiſt; as they 
are all occaſioned by the various refraction 
or reflection of the rays of light. 


CHAP. XIV. 


OF THE MAGNITUDE AND WEIGHT OP 
CLOUDS. 


CLovps evidently differ in ſize. There 
are ſmall clouds, that appear like flocks of 
wool; and large ones, that cover whole 
regions. Men have already attempted to- 
meaſure clouds; and though little accuracy 
can be expected in ſuch an undertaking, we 
may, perhaps, form ſome concluſions re- 
ſpecting their bulk. | 

© How can clouds be meaſured?” per- 
haps my young readers will ſay. 

In ſmall clouds, their magnitude may be 
inferred from the extent of the ſhadow they: 
caſt on the ground. © But,“ you will ſay, 
the ſhadow may be much larger than the 
cloud itſelf; for, if I hold a piece of paper 
between a candle and the wall, the ſhadow: 
is much larger than the paper.” That is. 
true; and ſuch of you, as have learned the- 
elements of geometry and optics, will know. 
that the ſhadows will be in proportion to 

D 6 
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the ſquares of the diſtances; ſo that, for 
example, if the wall be three times as far 
from the candle as the paper is, the ſhadow 
will be nine times as large as the paper. But 
with regard to clouds, and in general when 
the light comes from the Sun, we may con- 
ſider the ſhadow as exactly equal in breadth 
to the body that occaſions it; for the Sun is 
at ſuch a diſtance from the obje&, that the 
difference between it's diſtance and that of 
the earth from the Sun cannot come into 
calculation. The thickneſs of a cloud can 
be obſerved beſt by aſcending high moun- 
tains. You may often ſee a cloud banging 
on the ſide of a mountain over you. When 
you aſcend to a certain height, you will find 
yourſelf in a thick miſt, which 1s nothing 
more than the cloud: and, by continuing 
your progreſs through this miſt, you will 
find, at length, the clear ſky over your head, 
and the cloud beneath you. Thus you may 
eafily calculate it's thickneſs. 
Me may form ſome conjecture alſo of the 
weight of a cloud of a given thickneſs. Sup- 
pole a cloud be 6000 feet long, 6000 feet 
broad, and 1000 feet thick; allowances 
being made in this calculation for the irregu- 
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larity of. it's ſhape, ſo that what 1s left in 
one part may be compenſated in another: 
the cubical contents of this cloud will be 
36000000000 feet. If we reckon the 
weight of a cubic foot of the air, in the 
region where this cloud is, to be one ounce ; 
and we know, by the laws of hydroſtatics, 
which we had occaſion to inveſtigate in a 
preceding chapter, that it can remain ſtation- 
ary only where it's ſpecific gravity is exactly 
the ſame with that of the air, the ſpace of 
which it occupies; we ſhall find the weight 
of the cloud to be 22 50000000 pounds. 

If we conſider the vapour, which properly 
conſtitutes the cloud, to be only a thou- 
ſandth part of the weight, which muſt be 
a very thin cloud however, we ſhall have 
for the weight of the actual ſubſtance of the 
cloud 2250000 pounds. Muſchenbroek 
reckons the weight of the vapour at one- 
tenth, which would be a hundred times as 
much as we allowed in our inſtance. 
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CHAP. XV. 


OF THE HEIGHT AND DISTANCE OF 
CLOUDS. 


To aſcertain the height of clouds with 
tolerable accuracy, unleſs it be ſuch as we 
can reach by aſcending mountains, is ſcarcely 
practicable. The mere eye informs us, that 
they float at very different diſtances from 
the ſurface of the Earth. Heavy thunder- 
clouds hang very low: even on moderately 
high mountains, you may ſometimes ſee the 
lightning beneath you. This beautiful na- 
tural phenomenon may be ſeen on the 
Brocken ; and as this mountain is not much 
above 5000 feet in perpendicular height “, 
it 3s evident, that thunder clouds may ap- 


The Brocken in Saxony, like many other high moun- 
tains, has been reckoned by many much lower than it is. 
It's ſummit has been eſtimated by obſervations with 
the barometer at 300o feet above the level of the 
town of Wernigerode ; but Mr. Kiſs has found it, by 


trigonometrical meaſurement, to be 5300 feet ;—no 
* difference. 
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proach within one or two thouſand feet of 
the ſurface of the Earth. 

The light, white, fleecy clouds float at a 
very great height. Sauſſure, who aſcended 
the higheſt mountain we know 1n the old 
world, beheld them apparently as high above 
him on it's ſummit, as if he had been on 
the plain ground. Heavier clouds than theſe, 
too, muſt be found higher than the ſummits 
of the loftieſt mountains; for they let fall 
{now upon theſe ſummits. Bouguer ob- 
ſerved clouds in South America at leaſt 800 
fathoms, or 4800 feet, above the ſummit of 
Chimboraſſo, and this mountain riſes more 
than 19000 feet above the ſurface of the 
tea, | 

Perhaps ſome of my young readers wall 
aſk, * How can we meaſure the height of 
clouds, which we cannot reach?“ Such, 
however, as have ſtudied geometry, will 
know, that more difficult- problems may be 
ſolved by it's aid. In theory, the matter in 
queſtion is eaſy enough ; yet we. cannot pro- 
miſe ourſelves much accuracy, when we at- 
tempt to put it into practice. This, how- 
ever, is owing to no defect in the ſcience of 
geometry: the difficulty lies in determining 
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a certain point in a cloud, and obſerving 
it from two ſtations. As the whole figure 
of the cloud is ſo indeterminate, and it's 
outline ſo irregular; as a point, on which 
the eye may fix at one place, may be con- 
cealed by other parts of the cloud from a 
ſtation a thouſand yards off; and as the form 
of the cloud is continually changing; it is 
obvious, that two perſons cannot fix on a 
point to be obſerved with any great degree 
of certainty. 

If they did ſucceed in fixing on a deter- 
minate point in the cloud, the two obſervers 
ſhould ſtation themſelves at ſome diſtance 
from each other, where the ſpace between 
them could eaſily be meaſured ; obſerve the 
point fixed upon at the ſame inftant ; and 
take the angle, which a hne drawn from this 
point to the obſerver's eye would make with. 
the line drawn from one ſtation to the other. 
From the two angles thus taken, and the 
meaſure of the line between them, the per- 
pendicular height of the point obſerved: 
might be found. The inſtant when the 
obſervation is to be made from both. ſtations 
muſt be fettled; and each obſerver muſt be 


provided, for the purpoſe, with a watch. 
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that tells ſeconds, that they might make 
their obſervation at the ſame” fecond of 
time; or one may give the ſignal to the 
other by diſcharging a piſtol. The diſtance 
between the two ſtations muſt not be too 
ſmall. 4 
As we preſume ſome of our readers are 
acquainted with trigonometry, we will add a 
conciſe account of the manner of calculating 
the height. Let C, in the triangle beneath, 
be the point of the cloud obſerved, A and 
B, the obſervers” ſtations, 


by 


The angles at A and -B, and the length of 
the line between them, are known. Hence 
the angle at C may be found, and then one 
of the other ſides, for inſtance A C, by the 
proportion, as the fine of C is to the fine 
of B, ſo is AB to AC. When you have 
thus found A C, the ſide C D, in the rect- 
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angular triangle A C D, or perpendicular 
ſought, may be calculated by the propor- 
tion, as the fine of D is to the fine of A, 
ſo is AC to CD. 
By this mode of meaſuring, Riccioli 
found the height of clouds not above 
25000 feet. 
| However, as this operation gives only an 
approximation to the true height, perhaps 
the following mode might be advantageous. 


Let C D be the diameter of a cloud; 
A B, the diameter of it's ſhadow on the 
ground, which muſt be equal to C D, as the 
rays of the Sun, C A and D B, are parallel. 
The angle C AB is known, being that of 
the ſun's height above the horizon: ſo is the 
angle A B D, as, with the former, it muſt 
make 180*% Now, while one perſon mea- 
ſures the line A B, let another take the 
angle DAB. Thus, in the triangle AB D, 
we have the fide A B, with the two adjacent 
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angles, whence the third angle D, and the 
ſide B D, may be found. Now, in the 
rectangular triangle B DE, we have the fide 
B D, the angle B, being that of the Sun's 


altitude, and the right angle E, known. 


Hence the fide D E may be found. This 
proceeding, I confeſs, will be liable to the 
ſame difficulties in practice as the former; 
but it has this advantage, that the point D 
is to be obſerved only from one ſtation, A. 
There is another mode of finding the 
height of a thundercloud, which happens 
to be over-head, namely, by obſerving the 
interval between the lightning and the thun- 
der. From the aſtoniſhing velocity of 
light, the flaſh may be conſidered as ſeen the 
inſtant it takes place; but ſound requires 
a ſecond of time to travel the ſpace of 1000 
or 1200 feet: if, therefore, five ſeconds 
elapſe between the time of our ſeeing the 
flaſh of lightning, and hearing the clap of 
thunder, we may infer, that the cloud is 
about 6000 feet diſtant. From the colour 
of clouds, too, we may form ſome eſtimation 
of their height, as Bernoulli obſerved, by 
noticing the time that elapſes between the 
ſetting of the Sun, and the vaniſhing of the 
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redneſs of the cloud: but from this method 
we cannot expect more accuracy, than from 
thoſe already mentioned. It may be inferred, 
however, by the methods here given, that the 
- greateſt height of the clouds does not exceed 


tour or five miles. 


CHAP, XVI. 
or THE MOTION OF CLOUDS. 


Ir has been already remarked, page 55, that 
the general body of clouds, according to the 
obſervation of Meiſter, have a progreſſive 
movement parallel to each other, and at the 
ſame time a rotatory movement, as round an 
axis. The motion given to particular clouds 
by the wind, however, differs from theſe. 
It's velocity is proportionate to that of the 
current of air, in which they float, and in 
ſtormy weather is aſtoniſhingly great. A car- 
riage paſſing along on a trot at the diſtance 
of half a mile can ſcarcely be obſerved to 
move ; yet theſe clouds, notwithſtanding their 
diſtance, appear to move with great {wiftnels. 
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The motion of the higher clouds, too, as 
they are more remote, is apparently ſlower 
than that of the inferiour clouds, though in 
fact the ſame. On a windy day, when the 
Sun ſhines, and only ſingle clouds fly along, 
the velocity of the ſhadow on the ground will 
aſtoniſh you ſtill more, though this flies no 
ſwifter than the cloud itſelf. | 

The courſe taken by clouds in different re- 
gions of the air is not always the ſame. While 
the lower clouds fly ſwiftly, the higher may 
ſtand ſtill, or even move in an oppoſite di- 
rection: for at different heights in the atmoſ- 
phere different currents of air not unfre- 
quently occur at the fame time. 

When clouds, coming from the horizon, 
appear partly to advance ſtraight toward us, 
partly to take a direction more to the right, 
and partly more to the left, this is an optical 
deception. As they proceed toward the eye 
of the obſerver in a parallel courſe, they muſt 
appear to diverge, according to the laws of 


optics, as their apparent diſtance from each 


other at the horizon muſt be leſs, than when 
they are over the obſerver's head: and, for 
the ſame reaſon, theſe very clouds, when they 


have paſſed the obſerver, muſt converge in 


2 THE PLEASING PRECEPTOR. 


appearance, as they proceed toward the ho- 
” rizon in the oppoſite quarter. 

* But,” perhaps ſome of my more experi- 
enced young readers will ſay, © it is juſt the 
reverſe with the ſtars; for they ſeem farther 
apart at the horizon, than in the zenith.“ 
This is very true; but there is one effential 
difference between the two cafes : · the diſtance 
of the ſtars is ſo great, that they are not per- 
ceptibly nearer to us in the zenith, than at 
the horizon; though they appear ſo, becauſe - 
what we ſee over head ſeems to us nearer, tban 
what we ſee at the fame diſtance horizon- 
tally ; a fubje& on which I ſhall enlarge more 
particularly on a future occaſion. Thus, the 
apparent diftance of the ſtars is in fact the 
ſame at the horizon, as in the zenith, but we 
eſteem it greater, becauſe we imagine the 
ſtars to be more remote in that ſituation: 
with the clouds it is otherwiſe; they are far 
more remote from us at the horizon, than 
when over head, and conſequently their ap- 
parent diſtance is actually leſs. 

Suppoſe we were to inquire how far cloud, 
that we fee at the horizon, muſt be from us, 


eſtimating it's perpendicular height above the 
ſurface of the Earth to be two miles; which 
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will not be very difficult to ſuch of my read - 
ers as are a little acquainted with geometry. 
We will firſt draw the following figure. 


Let A be the ſtation of the obſerver; B, the 
cloud, the perpendicular diſtance of which 
from the ſurface of the earth E A is E B. 
The ſemidiameter of the earth, C A, or C 
E, is pretty nearly 3968 miles; the line B C, 
therefore, is 3970 miles. The line A B, being 
a tangent to the circumference, the angle A 
muſt be a right angle; ſo that, according to 
the celebrated Pythagorean problem, we have 
only to ſubtra& from the ſquare of the hy- 
pothenuſe, B C, the ſquare of the fide A C, 
and we ſhall have the ſquare of A B, the root 
of which ſquare 1s the diſtance ſought. 

Now the ſquare of the hypothenuſe, 3970 
miles, is 15760900; from which ſubtracting 
15745024, the ſquare of 3968, we have for 
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the ſquare of A B 15876; and the root of 
this is 126, the diſtance of the cloud from the 
obſerver in miles. Now a ſtrong wind 1s ca- 
pable of bringing ſuch a cloud from the hori- 
zon to the zenith in three hours; for, if we 
reckon the wind to blow at the rate of 60 feet 
in a ſecond, it will move about 41 miles in 
an hour. 


CHAP. XVII. 


OF WHAT DO CLOUDS CONSIST? 


Tux ſubſtance of clouds is nothing but va- 
pour. At a diſtance, indeed, a cloud ap- 
pears to the eye a ſolid mals; but when, aſ- 
cending a hill or mountain, we actually come 
into a cloud, we perceive nothing but a miſt 
around us, ſometimes ſo thick, that we can 
ſcarcely ſee ten yards before us, at other times 
extremely thin. 

- The ignorant alone ſuppoſe, that the dark 
blue or brown, or the beautiful red and yel- 
lo colours, exiſt in the clouds themſelves ; 
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which is by no means the caſe. Theſe colours 
are entirely owing to the refraction and reflec- 
tion of the ſunbeams, When we contemplate 
the beautiful diſplay of colours exhibited at 
the riſing or ſetting of the Sun, we might 
wiſh to be transformed into aerial beings, ta 
recline on thoſe ſoft purple and roſy maſſes, 
and float with them high above the Earth: 
but he, who has once paſſed a day and a might 
in the clouds, as we did laſt year on the 
Brocken, will have no defire to make them 
his bed. Our friends in 'Deflau probably 
were enjoying the fight of the roſy clouds 
fringed with gold in their weſtern horizon, 
while we, enveloped in the very clouds they 
admired, wiſhed them far away, becauſe they 
prevented us from beholding the ſetting Sun. 
Thus we are apt to be miſtaken in the value 
of things we contemplate at a diſtance, hen 

we do not know what they really are, or neg- 
lect to conſider their real qualities, and con- 
fine our thoughts to theſe. 

Of that, then, do clouds confift Of very 
fine dladdere or bubbles, as Sauſſure's obſer» 
wations confirm; exactly as the ſteam aſcend- 
ing from a kettle of boiling water, the blad- 
VOL, 11. & 
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ders of which are clearly enough perceptible 
to a magnifying glaſs. 

But how are theſe bladders formed ? On 
this the learned are not agreed ;' and it would 
afford you little amuſement, my young read- 
- ers, were I to give you their opinions, with 
the ſeveral arguments adduced for and againſt 
them. Still you will be glad, probably, of one 
explanation at leaſt, capable of ſolving the 
phenomena, and we will therefore take the 
following“. 29 8 

In the firſt place at is to be obſerved, that 
there is a very ſubtile fluid, which produces 
heat, or warmth, .called the matter of heat. 

This matter of heat is capable of combin- 
ing with the particles of water, or any other 
fluid, ſo as to diffolve it; and a fluid thus 
diſſolved in the matter of heat is called va- 
ne theory here given is that of de Luc, which 
appears to be the moſt ſimple, eaſieſt to be compre- 
hended, and to explain the greater part of the pheno- 


mena, at leaſt without violence. The theories of le 


Roi, Sauſſure, Hube, and others, are as hypothetical 
asde Luc's ; and the ſimpleſt is the beſt for our purpoſe, 
though it may not be perfectly ſatisfactory. The reader 
will remember, however, that it is given as conjec- 
tural only, not as an explanation unqueſtionably juſt, 
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Vapour, as long as the ſolution remains 
perfect, is an inviſible elaſtic fluid. By an 
elaſtic fluid is meant a fluid, that has a con- 
ſtant tendency to expand itſelf, as much as 
the preſſure, to which it is expoſed, will al- 
low, The great force of this expanſive power 
is evidently diſplayed in the ſteam engine, by 
means of which aſtoniſhing effects have * 
produced in mechanics. 

But the matter of heat has a | tendency t to 
leave in part any warm body, and enter-into 
a colder in contact with it, till both are 
equally warm. Thus when vapour comes in- 

to a colder place, a part. of the ſolvent, or 
matter of heat, is abſtracted from it, and 
ſomething takes place ſimilar to what happens 
when the fluid in a ſolution of ſalt is dimi- 
niſhed. In ſuch a caſe, we know, the par- 
ticles of the ſalt unite in a determinate figure, 
and form cryſtals : ſo, when vapour is cooled, 
the particles of water unite, and . blad- 
ders. 
Vet why ſhould hn aſſume this particular 
_ ſhape? This we are unable to explain; though 
it is not more ſtrange, that water on ſuch oc- 
caſions ſhould always form bladders, than that 
every ſalt, when it cryſtallizes, ſhould aſſume 
K 2 
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it's appropriate figure, of the cauſe of which 
we are equally ignorant. 

And what is contained in theſe bladders? 
That we cannot tell with any certainty. It 
muſt be a ſubtile elaſtic fluid, however, and 
of leſs ſpecific gravity than the air, as it en- 
ables the particles of water to float in it. Per- 
haps it may be ſtill the matter of heat, or the 
electric fluid. | 
- Vapour may be condenſed by preſſure alſo, 
as well as by the abſtraction of the matter of 
heat, when the preſſure is carried to a certain 
degree. Thus we may compreſs aqueous va- 
pour to a certain point, without the particles 
of water attracting each other, ſo as to be- 
come actual water: but if the preſſure be 
Carried beyond this, the particles of water will 
be brought ſo near together, that their attrac- 
tive power will overcome the expanſive power 
af the matter of heat, and the vapour will be 
in part decompoſed. 

When vapour is condenſed into little blad- 
ders of this kind, it becomes viſible, and nat 
defore: and a collection of ſuch bladders, pro- 
duced by the vapours aſcending into the at- 
moſphere, form what we call miſts and clouds. 


When they reſt on the Earth, fo that we our- 
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ſelves may walk in them, we call them miſts, 
or fogs: when they float in the air aver ou 
| _— we call them clouds. 


CHAP. XVII. 


GREEN AND SHINING CLOUDS. 


J0o finiſh the ſubject of clouds, we will 
add an account of ſome remarkable for their 
colour, form, or ſomething elſe ſingular in 
their appearance. 

In ſome parts of the world „ 
occaſionally appears, to which the german ma- 
miners give the name of hare, on account of 
it's ſwift neſs, and which indicates the ſudden 
approach of a heavy gale. A traveller informs 
us, that, being at ſea, he heard one of the 
erew call out, © here comes a hare,” and im- 
mediately all hands were ſet at work, to take 
in the fails, and prepare the ſhip for a ſtorm, 
As he neither found the wind blow, nor per · 
ceived any thing, that ſeemed to forebode a 
gale, he was ſurpriſed at the buſtle, and in- 
quired i into the reaſon of it. On this, a little 
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black cloud, low in the horizon, was pointed 
out to him, which ſeemed far off, and in 
which he could diſcern no tokens of danger. 
But this {mall cloud enlarged viſibly, ap- 
proached with aſtoniſhing ſwiftneſs, and 
ſcarcely were the ſails furled, before the cloud 
and the ſtorm arrived together. 

The clouds, that hang on the peaks of ma- 
ny mountains, forebode wind and ſtorms ; as 
on Mount Pilate in Switzerland, which de- 
rives it's name, Mons Pileatus, from it's _—_ 
being capped with clouds. 

At the riſing and ſetting of the San" it is 
uſual for the clouds to appear of various co- 
lours, but a green cloud is a very rare occur- 
rence, though ſuch may ſometimes be ſeen, 
Fraſer once ſaw a green cloud at ſunſet in the 
torrid zone, and recorded it, on account of 
it's ſingularity. © Between the tropics,” 
fays Forſter, © the morning and evening Sun 
frequently paints the Heavens with brighter 
hues, and the mixture of colours 15 more 
ſtriking and conſpicuous.” In the year 1774, 
on the ſecond of April, in the latitude of 9 
30“ ſouth, J. R. Forſter obſerved at ſunſet a 
very beautiful green cloud, at a little diſ- 
ſtance from it were clouds of an olive tint, 
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and even the ſky itſelf had a lively tinge of 
light green. The younger Forſter obſerves 
on this occaſion, that he had remarked the 
ſame phenomenon at Caſſel, in Germany, 
with all imaginable ſplendour of colour. 

To theſe obſervations perhaps many of my 
readers can add ſome of their own. Thus 
in the middle of February laſt, after a clear 
froſty day, the ſky was uncommonly beauti- 
ful here at ſunſet and juſt after; Light vio- 
let clouds floated in the deep blue zenith; 
nearer the horizon - were roſy red and flame- 
coloured clouds; and at the horizon in the 
ſouth weſt the filvery moon ſhone from a ſky 
gleaming with the moſt beautiful tranſparent 
Jon: 

Inſtances of ficies A too have been 
known. Thus abbe Rozier relates an ob- _ 
ſervation of a cloud, that emitted light from 
being ſurcharged with electricity, at Beauſe- 
Jour, near Beziers, on the 15th of Auguſt, 
1781. The day had been very ſultry, and 
2 thunderſtorm was expected. The ſky. 
overhead had been loaded all day with denſe, 
white clouds, and the Sun ſet behind a vaſt 
body of ſuch clouds towering one over ano- 
ther. At ſeven o'clock in the evening the 

| 14 : 


&Þ THE *PLEASING PRECEPTOR. 


atmoſphere grew ſtill more loaded with va» 
pour; the great clouds ſunk lower in it; and 
the air became very thick and heavy, ſo as to 
render breathing leſs free. As night ap- 
proached, the clouds heaped together more 
and more, and advanced nearer to the chain 
of mountains, that divides Lower Langue- 
doc from eaft to weſt. At a quarter after 
feven a faint gleaming was obſerved in the 
weſt, from which it might be inferred, that 
it was thundering at a diſtance in that quar- 
ter. The lightning ſoon increaſed, and the 
thunder began to be audible. At eight 
o'clock the wind blew from various quarters, 
driving the clouds in different directions, 
though the weſterly wind ſtill maintained the 
ſuperiority. The thunder grew more violent 
toward the mountains, and the whole ſky ap- 
peared in a blaze. Night now came, and it 
was impoſſible to obſerve the motion of the 
clouds any longer, as the vivid lightning ſo 
dazzled the eye, that the darkneſs appeared 
much greater probably than it was. The 
ſtorm drove haſtily from weſt to eaſt, and to- 
-ward the mountains was tremendous. Five 
minutes after eight it was completely night. 
« Juft at this moment, adds Rozier, © as I 
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was obſerving the courſe and action of the 
lightning, I perceived, behind the brow of a. 
hill, which bounds the proſpe& from my 
bouſe on one fide, a luminous point. It 
was not the light of a diſtant torch, or of 
burning wood; for it's colour was too white; 
reſembling that of phoſphorus burning in 
the open air, or the electric light of an ex: 
hauſted glaſs tube. This luminous point 
ſpread more and more, and at length formed 
a ſtripe, appearing to the eye about three feet 


broad *. Over this tripe preſently appeared 


a fecond of equal breadth, but only half ſo- 
long, as it's extent was not above 30%. ' The: 
- ſpace between theſe two ſtripes, which was 
about the ſame breadth with them, remained; 
perfectly dark. Theſe ſtripes had a horizgn» 
tal direction, but their edges were not accu-; 
rately defined, inequalities being clearly ob- 
ſervable in them, as in thoſe large white 
clouds, which forebode a thunderſtorm. The; 
edges too were not illumined with 2 


"© Theſe are Mr. Rogier's words; ee 
1s much too vague for a natural philoſopher, who. ſhould} 


eſtimate the magnitudes of appearances in the Heavens: 
by the degrees and minutes of nn 
from the obſcrver's eye. | 
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vividneſs, though the middle of the ſtripes 
diſplayed an equally diffuſed light. While 
theſe ſtripes moved on to the eaſt, the light- 
ning followed flaſh after flaſh. At three dif- 
ferent times a flaſh of lightning iſſued from 
the end of the lower ſtripe; but it was very 
remarkable, that no thunder was heard after 
theſe flaſhes; though the claps from the more 
diftant clouds, which appeared over the ftripes, 
were very tremendous. Every flaſh, that 
iſſued from the thundercloud itſelf, enabled 
me to ſee the whole country, ſo that I was 
more capable of forming a juſt idea of the 
two luminous ſtripes. "Theſe ſtripes con- 
tinued to be ſeen from five till ſeventeen 
minutes after eight, when a ſquall of wind 
from the ſouth altered the direction of the 
clouds, drove them nearer to the mountains, 
nud carried the ftorm away from Beziers. 

__©* Ttmmaybeprefumed, that theſe ſtripes were 
collections of electric vapour, rendered lu- 
minous by being much condenſed. The 
ſtrongeſt proof of this is, that the three 
flaſhes of lightning from one of them were 
double the diameter of thoſe, which iſſued 
- from the thundercloud itſelf; though in eſti- 
mating this diameter there may have been 
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ſome degree of optical deception from. tlie 
nearneſs of the object. The ſtripes too were 
diſtinct from the cloud, becauſe the mountains 
could be ſeen behind them, and no thunder 
followed their lightning.“ 

A ſomewhat fimilar appearance was ſeen 
between Gotha and Erfort, on the 1oth of 
January, 1782. About midnight, the ſky 
being clear, except a few ſtraggling clouds, 
ſeveral ſmall ſtreaks of fire aſcended from the 
ground at different times, about Half a mile 
from the obſervers, which were at firſt taken. 
for ſkyrockets. But as no ſound was heard, 
as they were not ſeen. to burſt, and as it was 
perceived, that their courſe was from the 
ground to the clouds paſſing over, in which 
they diffuſed themſelves, even.llumining them 
internally, they were concluded to be the 
effect of natural electricity. | 


x. 
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CHAP. XIX. 


CLOUDS OF SINGULAR SHAPES. 


Crovps, and clufters of clouds, of fingu- 
bar ſhapes may be ſeen frequently, particu- 
- larly in ſtormy weather; but ſometimes ſuch 
as are peculiarly remarkable appear. The 
two following may be taken as inſtances. 
On a clear but ſultry ſummer's day, about 
three in the afternoon, a diſtinct denſe thun- 
dercloud was formed, in the neighbourhood 
of Gotha, not unlike a muſhroom in ſhape, 
the head of which appeared like rocks tower- 
ing over one another, The grandeur of this 
3 
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vaſt maſs floating under the blue ſky attracted 
my attention. From the ſlender part, which 
repreſented the ſtem, a very thin and bright 
vapour was emitted, which in a few moments 
formed a perfect ring round this part of the 
cloud. This ring appeared to be in violent 
motion, by which it was ſpread more and 
more, till in the ſpace of a minute it ex- 
tended beyond the circumference of the up- 
per part. It now began to ſpread upward 
and downward, and in leſs than thirty ſeconds 
the whole cloud was enveloped with a tranſ- 
parent covering. This appearance did not 
continue quite a minute, before the cloud 
began to ſpread, as from a wind ariſing in it's. 
centre, and afſume the ſhape of a fan; when 
it ſoon loſt it's ſmooth edges, which divided 
into filaments, and acquired the exact ap- 
pearance of a thundercloud. After a few 
minutes a black watery cloud aroſe under it, 
formed of the vapour that had been driven 
downward, and the remains of the covering, 
Every moment L expected the firſt flaſh. of 
lightning, which came in a. few minutes. A 
little rain fell at a diſtance; but within a 


quarter of an hour the cloud was ſo diffuſed 
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abroad, that it was- preſently loſt in a thin 
miſt. 
Mr. Licktenberg; who gives the above ac- 
count, ſays, that he has ſince obſerved a ſimi - 
lar appearance, though not ſo ſtriking, in 
other thunderelouds. Sometimes, too, he 
bas ſeen it reverſed; and, inſtead of a finer 
vapour being emitted, and forming a cover- 
ing to the cloud, the thin white wrack, that 
has been floating over the thundercloud, has 
ſunk down, ſpread over it like a veil, and 
united with it. 

That the vapour, in the. 3 above 
related, formed a ring round the cloud, aroſe 
from it's form. Being repelled by the cloud 
above and below, it could only diſtend itſelf 
laterally, till it got beyond the limits of the 
cloud, when ib- diffuſed itſelf upward and 
downward. If this appearance be compared 
with the electrical experiment, in which a 
ball of cotton is ſuſpended by a filken thread 
in a cylindrical veſſel of metal of a proper ſize, 
and the veſſel-is alternately electriſied, and de- 
prived of it electricity, perhaps we may 
teaſonably infer, that it is not very difficult 
to obtain information concerning the electri- 

aul Rate of the higher regions of the air, and 
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of the clouds themſelves, by paying more 
attention to the phenomena that occur in 
them. | 

One afternoon, toward the end of March, a 
thunderſtorm aroſe from the weſt. When 
the horizon in this quarter had again 
cleared up, and the ſtorm was gone by, I went 
into the fields, to enjoy the agreeable proſpect, 
which both Earth and ſky commonly exhibit 
after a thunderſtorm. Dark brown and leaden- 
coloured clouds {till floated ſlowly and heavily -. 
over head toward the eaſt in groteſque figures. 
In the clear weftern horizon the Sun,. now 
near it's ſetting, ſhone forth; and it's beams 
painted one fide of the clouds with a. ſtrong 
yellow light, which formed a ſtriking contraſt 
with the deep ſhades of the reſt. Among 
all theſe ragged clouds of ſingular ſhape, 
vhich gradually paſſed along, driven by a 
moderate wind, one particularly attracted my 
notice. It had a ſtriking reſemblance to an 
immenſe canopy, or expanded umbrella; and 
the effect was heightened, by it's appearing, / 
from the point whence I. viewed it, to be 
ſpread. directly over the town. The oblique 
poſition of the Sun gave the lights and ſhades 
ſo ſtrongly, that the figure could be dife- 
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tinguiſhed to great advantage. . The inferiour 
ſurface, which in moſt clouds is convex, was a 
conical cavity, the edges of which were ſharp. 
and regular. The ſuperiour ſurface was more 
irregular, not unaptly reſembling a plume of 
yellow feathers on the huge cap. This fine- 
ſpectacle continued in all it's ſplendour near 
five minutes, when the wind diſordered firſt 
the upper part of the cloud, then the under; 
preſently after which it began to rain, and. 
the appearance gradually vaniſhed. 


SOMETHING MORE ON THE SUBJECT OF 
TOADS.. | 


I the preceding volume it was ſcen, 
that the toad may juſtly be ranked. among 
harmleſs animals; yet it is not improbable, 
that it may occaſionally. prove injurious to 
creatures that devour it, as ſeems to have been 
the caſe in the following inſtanees. | 
A healthy, lively dog, running about the 
een with his maſter in the ſutbmer of 
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1794, found a toad of the common ſpecies, 
with warts on the back, and red eyes. The 
dog fell upon the toad, tore it to pieces, 
ſwallowed it, and almoſt immediately his 
lower jaw was convulſed, opening and ſhut - 
ting with a quick ſpaſmodic motion. At 
the ſame time he foamed at the mouth, and 
this continued near a quarter of an hour. 
From this period the dog became dull, and 
in the evening refuſed his food. The next day 
he would neither eat nor drink; and, his ſtate 
thus becoming ſuſpicious, he was chained up. 
On the third day it appeared, that this precau- 
tion was not unneceſſary, for evident ſymp- 
toms of madneſs came on; and as theſe in- 
creaſed on the fourth day, he was killed. 

In the dogdays of the following year, the 
fame gentleman met with a ſimilar inſtance. 
Walking in the fields after a ſhower, the dog 
of a friend in company with him found a 
toad, and tore it to pieces, but did not ſwal- 
low it. The lower jaw of the dog became 
immediately convulſed; white, frothy ſpittle 
flowed from his mouth; and this had ſcarcely 
ceaſed before he vomited up a confiderable- 
quantity of white, frothy ſtime, and appeared 
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perfectly dull and ſhy. Some medicines were 
adminiſtered to this dog, and he did not be- 
come mad: which, however, may have been 
prevented by his vomiting ſo ſoon after, and 
his not having ſwallowed the toad. 

Poſſibly the toad may be noxious only at 
certain ſeaſons, or on being irritated: by ex- 
treme pain; and under theie. circumſtances. 
it's juices, at leaſt if ſwallowed; may be ca- 
pable of producing that horrible diſorder, by» 
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HAP. XXI. 


AN EXPERIMENT WITH A GLASS OF 
; WATER. 


WII 237. had heard of. 8 8 a glaſs of 
water upſide down, without ſpilling any of 
it, and requeſted his father to ſhom him how 
it was to be done. | 

Accordingly Mr. Goodwin took a glaſs of 
water, put a piece of paper over it, and then 
inverted the glaſs, preſſing the paper cloſe to 
the mouth of the glaſs with his hand, and 
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holding it ſo, till the water remained ſtill in 
it's new poſition. He then took his hand 
cautiouſly away; the paper remained fixed 
to the glaſs, and the water in it. 

* Ah, the paper ——” William began: 
but he preſently reflected, that the paper was 
not a fixed covering, and that it was as fingu- 
lar for the paper to adhere to the glaſs, as for 
the water to remain in it. 

Father. Well, William, how is it ? T * 
whole weight of the water preſſes on the pa- 
per, and yet neither of them falls to the 
| 7 — ”” , ; 

William. „I do not know.” > 

F. © There is nothing above, that holds 
the water; for the coheſion of the water, and 
it's adhefion to the glaſs, are not ſufficient, 
to keep ſuch a weight ſuſpended: ſomething 
beneath, therefore, muſt preſs againſt the pa- 
per; and this can be nothing but the air, for 
you ſee there is nothing elſe under it. Thus 
it muſt be the preſſure of the air, that keeps 
the water ſuſpended in the glaſs,” 

The preſſure of the air! —ſaid William, 
reflecting on it, for it did not appear to him 
clear, how any thing could preſs from below 


a 
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F. I muſt inſtruct you a little more in 
the properties of the air, otherwiſe you will 
not be able to underſtand the phenomenon. 

“The air is a thin ſubſtance, that fur- 
rounds the whole Earth. We cannot ſee it 
indeed, but it's effects are viſible. The leaves 
and branches of trees are moved, without any 
thing being (cen to touch them: ſo: the vanes 
of a windmill are driven round, and a ſhip with 
ſpread fails is impelled along. The wind, 
that effects all this, is nothing but the inviſi- 
ble ſubſtance, which we term air, ſet in mo- 
tion. If you move a fan, a piece of paper, or 
- the like, backward and forward, you feel, that 
ſomething reſiſts it: you feel the impulſe of 
this inviſible ſubſtance againſt your face, 
againſt your hand: you hear a whiſtling or 
ruſtling noiſe, when you. move a ſtick or a 
twig quickly up and down in it. I need not 
mention more of. theſe known experiments, 
which will convince you of the exiſtence of 
a ſubſtance, that the eye cannot diſcern, 
even if aſſiſted by the beſt magnifying glaſſes. 
This ſubſtance, which  furrounds us on all 
ſides, is diſtinguiſhed from other aeriform 
ſubſtances by the name of atmo/pherical air. 
The firſt of it's qualities, which I ſhall notice, 
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is fluidity. You know, I believe, in what 
this conſiſts, or how fluids differ from ſolids.” 

IV. ln ſolids all the particles cohere ſo 
. ſtrongly together, that the body has a deter- 
minate figure; and this figure cannot be 
changed, or parts ſeparated-from it, without 
force. In fluids the coheſion of their par- 
ticles is ſo ſlight, that theſe particles eaſily 
move about among each other, and-take the 
form of any veſſel, into which they are 
put.” 
F. This quality the air poſſeſſes in come 
mon with other fluids, with water for ex- 
ample. It's particles may be ſeparated with 
_ cale, for it is done at every motion we make: 
yet the "reſiſtance of the air is very percep- 
tible, when a body is moved in it ſwiftly, or 
has a great ſurface perpendicular to the line of 
motion. Many of my readers, no doubt, 
have heard of a ſtriking inſtance. of this, in 
the deſcent of Mr. Arnold froma great height 
in the air by means of a parachute. This 
was a machine in the ſhape of the head of an 
umbrella, but very large. From it a car was 
ſuſpended, in which Mr. Arnold fat. Being 
faſtened under the car of an air-balloon, it 
was caried up with it to a conſiderable height, 
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and then let looſe. The reſiſtance of the 
air to this machine was ſo great, that it 
deſcended ſlowly to the ground, on which 
Mr. Arnold alighted in perfect ſafety. 
The ſecond quality, which air poſſeſſes in 
common with other fluids, is gravity. The air 
may be almoſt all pumped out of a hollow 
veſſel by means of an airpump, and it will 
then be ound to weigh leſs, than when it 
was full of air.” 
V. „ Yet, when I bold r my hand open in 
the air, I do not feel, that there is any "yy 


upon it. 
1 True: din the fame manner you 


Is not feel any weight upon your hand, if 
you hold it open in water; for the ſurround- 
ing water ſupports the column that is over your 
hand, by the preſſure that it exerts upward, as 
was noticed on a former occaſion.” If we could 
take away the ſurrounding air, and merely leave 
the column, that is over your hand, you would 
not be able to ſupport it.“ | 

W. « How much then does the air weigh * 
F. A cubic foot of atmoſpheric air weighs 
only an ounce and a quarter avoirdupoiſe: yet 
the preſſure, which the air exerts upon a given 
ſuxſace, is very great. We will endeavour to 
form an eſtimate of it: but firſt we will 
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votice a third remarkable quality oc air, it's 
elaſticity. 
Me find in air a tendency to . it 
ſelf. Thus, for example, if you ſtop. the 
opening of à fyringe, and puſh in the piſton 
ſome way, if the piſton be tight enough to 
compreſs the air within, as ſoon as your hand 
is removed from the piſton, the compreſſed 
air will expand itſelf, and puſh the piſton 
back. Many more priofs of this elaſticity 
are ſeen in experiments with the airpump, 
with which you will hereafter become ac- 
quainted. For inſtance, if you tie a bladder 
tight, that has butSitle air in it, place it un- 
der the receiver of an airpump, and pump the 
air out of the receiver, the bladder will ſwell 
up; the little air contained in it expanding, 
as ſoon as the preſſure l the external air is 
diminiſhed.” | 


CHAP. XXII. 


now GREAT 1$ THE PRESSURE OF 
THE AIR? 


| "us We it” now endenvour, "aid Mr. 
Goodwin, « to aſcettain the preſſure of the 
air.” | 
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On this he took a glaſs tube, about 
the ſize of adlarge quill, thirty inches long, 
and cloſe at one end. Holding the cloſed 
end downward, he filled the tube with quick- 
ſilver, put his finger over the open end, in- 
verted the tube, held it over a cup with the 
-open end downward, and withdrew his finger. 
Some of the quickfilver now ran out, and 
left an empty ſpace or vacuum, at the upper 
end: but this was not more than two inches 
in length, the other twenty eight inches re- 
maining full of quickſilver. 

Do you know the purpoſe of this expe· 
rziment ?” ſaid he to his ſon. 

W. < We wanted to know the preſſure of 
the air; and by this we ſee, it is ſufficient to 
fupport a column of 9 2 28 inches 
high.” | 
F. As quickſiver is — times 

as heavy as water, how high a column of wa- 
ter would the air ſupport ?” | 
J. The columa of water would be four- 
teen times as high, that is, 14 times 28 inches, 
which make 392 inches, or 32 feet eight 
inches. 

F. © Now you may TI e as I 
told you before, you could not ſupport the 
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column of air, that preſſes upon your hand, 
if the ſurrounding air were removed.” 
TW. Les: but there are two things, that 
are not very clear to me. | , 
F. What are they?“ | 
JW. « Why is it, that, in the experiment 
with the glaſs, the water would not remain 
in it, when the paper was taken r The 
preſſure of the air was not remov 
F. « The reaſon is, the owl ſurface of 
the water does not remain perfectly at reſt in 
a horizontal poſition, ſo that the preſſure is not 
every where equal and uniform, and in conſe- 
quence the air, being the lighter fluid, aſcends, 
while the water deſcends. In a flender tube 
like this, when inverted, the coheſion between 
the particles of water at ſo ſmall an aperture 
would be ſufficient, to preſerve a ſmooth ſur- 
face, without any paper, ſo that the air be 
neath Wann preſs uniformly n i and 
ſupport it.” . 
V. have till another difficulty. We 
are here in a room, which has a ceiling over 
head. The air over this ceiling cannot preſs 
upon any thing in the room: the preflure of 
the air out of doors, therefore, ought to be 
VOL. 18. F 
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much greater than within; yet 1 find no dif- 


terence.” 

F. < You muſt conſider, the air is fluid 
and elaſtic. The air without doors is preſſed. 
upon by the air above it: but as fluids preſs 
equally every way, the prefſure on the air 
without is communicated to the air within, 
through the door, windows, and chimney, fo 
that both are equally compreſſed, and con- 
ſequently the preſſure they exert upon objects 
is equal. 

Let us now 8 with how many 
pounds weight the air preſſes upon this table, 
for inſtance. How muſt we ſet about it?“ 
IV. We muſt firſt meaſure the ſurface 
of the table, and then calculate the weight 
of a column of water of the ſame dimenſions 
and thirty two feet eight inches high.“ 

William meaſured the table, and found it 
to be three feet long, and two feet broad · 
The ſurface therefore was ſix fquare feet, 
Multiplying the height of the column by this 
gave a product of 196 cubic feet; and this 
multiplied by 62 pounds and half, the weight 
of a cubic foot of water, gave 122 50 pounds. 
F. Hence you may infer the great neſs 
_ of the force, with which our bodies. are con- 
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tinually preſſed on all ſides. Had they not 
equally elaſtic air within them, which coun- 
terbalances the enormous weight, we muſt 
certainly be cruſhed to death. On the con- 
trary, were the preſſure of the circumambi- 
ent air removed, the air within us would 
burſt our bodies by it's expanſion.” 


— 


CHAP. XXIII. 
OF THE BAROMETER. 


W1LLIAM had frequently ſeen his father 
looking at a barometer, and raiſing or lower - 
ing an index at the upper end, but he did 
not underſtand the uſe of the inſtrument, 
or what was in fact to be obſerved init. The: 
experiment with the glaſs tube in the laſt 
chapter now led him to conjecture, that it 
muſt relate to the preſſure of the air, and this 
he mentioned to his father. 
Lou have gueſſed right,” ſaid Mr. Good 
win: © here, examine the inſtrument a lit - 
tle more cloſely. You perceive, it is nothing 
more chan a glaſs tube, cloſe at og oe 
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round and open below, and nearly full of 
quickſilver. This quickſilver is ſupported in 
the tube by the preſſure of the air, which acts 
only on the ſurface of the quickſilver in the 
ſhort open leg, as the ſpace above the quick- 
ſilver in the cloſed end of the tube is a per- 
fect vacuum: for, when the barometer was 


made, it was completely filled with quick- 


filver, which ſunk down by it's own weight, 
when the tube was inverted, as you ſaw yel- 
terday; fo that no air could have gotten into 
this ſpace, unleſs it had been admitted pur- 
poſely. In a good barometer, ſhaking the 
tube will produce an audible ſound from the 
quickſilver at the top; but this will not oc- 
cur, if there be air over it. 

The purpoſe of this inſtrument you will 
underſtand yourſelf: it ſerves to meaſure the 
preſſure of the air. For inſtance : the quick- 
ſilver now ſtands at the height of 28 inches 
in the tube; what does this prove? 

That the preſſure of the air on the 
ſurface is equal to the preſſure of a column 
of quick ſilver 28 inches high.“ 

F. Zut, when the quickſilver riſes 5 the 
tube? | 

V. * The preſſure of the air muſt be great- 
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er; and, on the contrary, when it falls, the 
preſſure muſt be leſs. - This is clear: but 
why is the lower end round like a ball?“ 
F. “ The reaſon is this. A mere ſtraight 
tube, open at the end toward the ground, 
would not anſwer the purpoſe: for, not to 
mention the eaſe with which ſome of the 
quickfilver would be thrown out whenever it 
was moved, ſome muſt be loſt when the quick- 
ſilver deſcended from the dimingtion of the 
preſſure, and the remainder would not be 
ſufficient to balance the increaſed preſſure of 
the air. The lower end, therefore, muſt either 
be placed in a veſſel to hold the quickſilver, 
or bent round, which, you muſt * aware, 
is the moſt commodious. | 
Still there is ſomething more tobe con- 
ſidered. When the quickſilver falls in the 
longer leg, it riſes in the ſhorter: and the 
contrary. Now, if the ſhorter leg be wide 
compared with the longer, it will riſe in it 
but a little way, while it falls conſiderably in 
the other. The height of the column of quick- 
ſilyer, ſupported by the air, muſt be reckoned 
from a horizontal line drawn level with the 
ſurface of the quickſilver in the ſhorter leg; 
for all the quickſilver below this line in the 


F 3 


202 THE PLEASING PRECEPTOR. 


longer leg is counterpoiſed according to the 
laws of bydroſtatics by the quickſilver in the 
ſhorter. New, if the height of the quick- 
filyer in the ſhorter leg be very little altered, 
which is the caſe when it is of conſiderable 
width, as I obſerved before, no great errour 
ariſes from the meaſuring the height of the 
column ſupported by the preffure of the air 
in all caſes from a fixed point. This is the 
reaſon why the common barometer has a ball 
-at the lower end. 


« Still it would be more accurate, to leave 


the barometer tube of equal fize through- 
out, and obſerve the riſe and fall in both 
legs. In this caſe, if the quickſilver fell one 
line in the longer leg, it muſt riſe one line in 
the ſhorter, and conſequently the column of 
quickſilver ſupported by the air would be 11050 
lines ſhorter than before.” 

V. Why, then, do people call this in- 
ſtrument a weather glaſs ?” 

F. lt bas ſome claim to the name, becauſe. 
ſine and ſettled weather generally follows the 
riſing of the quickfilver; and when it falls} 
variable, ſtormy, or wet weather commonly 
enſues. The reaſon of this, however, I can- 
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not well explain to you; indeed we do not 
know the cauſes of it with any certainty. | 
« What the barometer properly ſhows 4s 
an increaſe of the elaſticity of the air when it 
riſes, and a dimiaution of the elaſticity of the 
air when it falls. Now, aqueous vapour, while 
it exiſts in an undecompoled ſtate, is very 
elaſtic, and perfectly tranſparent : whence it 
increaſes the elaſticity of the air, and leaves 
it clear. The riſe of the barometer, therefore, 
may be conſidered as an indication, that pro- 
bably the elaſticity of the air is increaſed, by 
aqueous vapour in a ſtate of perfect ſolution, 
and that the weather will be on this account 
fine. On the other hand, if the quickſilver 
fall, it may be preſumed,” that the vapour, 
before perfectly mixed with the air, is decom- 
poſed, by which the elaſticity of the air is 
diminiſhed; and that rain, or changeable 
weather, may in conſequence be expected. 
We muſt not flatter ourſelves, however, as 
I ſaid before, that this is a perfect explanation 
ol the phenomena.“ | 
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CHAP. XXIV. 


THE THERMOMETER. 


IF. „ Wrar is the uſe of this little glaſs 
tube by the fide of the greater?“ 

F. © The little tube is a thermometer, 
that is, an inſtrument for meaſuring the 
warmth of the air, or any thing elſe that lur- 
rounds it. 
elt is a well known fact, which you your- 
ſelf have often experienced, that heat enlarges 
bodies, and cold diminiſhes them. An iron 
. ball, which will juft paſs through a hole when 
cold, will not go into it when heated. An 
iron rod is perceptibly longer when hot, than 
it is when cold. This effect of heat is the 
principle, on which the thermometer is con- 
ſtructed. The ball, and part of the tube, 
are filled with quickſilver, or with pure ſpirit 
of wine tinged red : if either of theſe fluids, 
be expoſed to heat, it expands, and conſe- 
quently riſes higher in the tube; when it is 
cooled, it finks. Spirit of wine, however, is 
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much inferiour to quickſilver for the purpoſe, 
and now ſeldom uſ ec. ; 
* By the fide of the tube is a ſcale, and on 
it is marked the height, to which the fluid riſes 
at different degrees of heat. Two principal 
points in it are firſt aſcertained: that at which 
water freezes, and that at which water boils. 
The interval between theſe two points 1s di- 
. vided into a certain number of equal parts, 
or degrees. Natural philoſophers, however, 
have differed in their diviſions, whence' we 
have thermometers with different ſcales. _ 
The principal are Fahrenheit's, which 
is uſed in England; Reaumur's, as it is called, 
heretofore uſed in France; Celſius's, or the 


Swediſh; and del' Iſle's, or the Ruſſian. The diſ- 


tance between the point at hich watet freezes, 
and that at which it boils, is divided into 180 
degrees in Fahrenheit's ſcale, 80 in Reau- 
mur's, 100 in Celſius's, and 1 50 in de PHe's.. | 
Reaumur and Celſius began their ſeale from 
the freezing point, expreſſing this by o: 
Fahrenheit began his 32 below the freezing, 
point, making that of boiling water 2 125: and 
de l'Iſle began his at the boiling point, from 
which he reckoned. the degrees downward.. 
It is to be obſerved, that the thermometer 
28. bor 5 
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invented by Reaumur was made with ſpirit 
of wine, and it's ſcale does not agree exactly, 
though it does nominally, with that which 
now goes by his name, though in fact invented 
by Mr. de Luc. The thermometer com- 
monly called Reaumur's, therefore, ought 
in ſtrict propriety to be called de Luc's. This 
and Fahrenheit's were the moſt common, but 
now that with the decimal division, or Cel- 
ſius's, is generally used in France. 

« Every thermometer muſt have it's ſcale 
adjuſted toitſelf, for the quickfilver will rife 
or fall through a greater or leſs ſpace, with 
the fame degree of heat, according to the 
fize of the ball, and the diameter of the tube.“ 

W, Is not the ball unneceflary ? for the 
quick ſilver, or ſpirit, would expand with heat, 
and contract with cold, if there were only a 
tube partly filled with it.” 

F. We might do without the ball, it is 
true; but it would be very inconvenient : 
for, if we would mark flight changes in tem- 
"perature, we muſt have the tube very long 
in this caſe. Thus, for example, ſuppoſe a 
change in temperature, that ſhould expand 
the quickfilver a thouſandth part of it's ſolid 
contents: if the column of quickſilver were 
ten inches, or 100 bnes, long, and the tube 
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a quarter of a line ſquare, the ſolid contents 
of the column of quickſilver would be 25 
cubic lines, and the expanſion would be 1d, 
or ze, of a cubic line, But, the tube being 
T of a line ſquare, the quickſilver would riſe 
only 16 of a line, which would be a length 
not eaſily obſerved. | 
No, if to a tube of this ſize we add a 
ball containing half a cubic inch, or 500 cu- 
bic lines, we ſhall have a much larger body 
of quickſilver, with the ſame length of tube: 
for, theſe 500 cubic lines of quickfilver being 
added to the 25 in the tube, we ſhall have 
in the whole 525 cubic lines, the expanſion 
of which, with an equal degree of heat, will 
be v of a cubic line; and conſequently the 
quickſilver muſt rife two lines and * in the 
tube, to fill this ſpace.” 
William did not immediately underſtand 
how this was found : his father, therefore, ex- 
plained it to him. 

F. As the ſolid contents of the quick- 
filver are 525 cubic lines, an increaſe of a 
thouſandth part muſt be. of a cubic 
line. If the tranſverſe ſection of the column 
were exactly a ſquare line, the addition of 
Yes of a line to it's height would give 5% 
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of a cubic line: but, as it's tranſverſe ſection 


is only 4 of a line, it requires of courſe four 
times as much additionalheight. If, therefore, 


we multiply rev by 4, we (hall have 7888 


bzb 


This is a length, which may be ob- 
ſerved with eaſe: and if we have the ther- 
mometer with a- ball of tolerable ſize pro- 
portioned to it's tube, we may conveniently 
obſerve with it all degrees of heat, not ex- 
ceeding that of boiling water, though the 
tube do not exceed a foot in length. To 
meaſure higher degrees of heat, that at which 
quickſilver boils, for example, which is 600 


of Fahrenheit, we muſt have longer tubes 
it is true: but from what has been ſaid it is 


clear, that a tube without a ball, capable of 
ſhowing tolerably ſmall changes of tempera- 
ture, muſt be of ſuch a length, as to de ex- 
_ n 
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CHAP. XXV. 
MAGICAL'FOUNTAINS, MAGICAL CUPS, 
&c. © ? 


As William went into his father's ſtudy 
the next day, he faw the table covered with 
various inſtruments, with which he was un- 
acquainted. 

« believe,“ ſaid his father, I can ſhow 
you ſome very amufing experiments, effected 
by means of the preſſure of the air.” 

William was all attention. | 

F. This (fig. 4.) is called a taſter, as | 
is uſed for taking wine or any other liquor. 
out of acaſk, Being put into the bunghole, 
the liquor flows into it, till it is on a level 
with the reſt: the hole at the top is then 
ſtopped by putting the thumb over it, and 
the taſter being liſted up, the preſſure of 
the air againſt the ſmall aperture at bot- 
tom prevents the liquor from running out. 
You may then ſuffer it to run into a glaſs at 
pleaſure, by removing your thumb, ſo as to 
allow the air to preſs upon the upper ſurface 


110 THE PLEASING PRECEPTOR. 


as well as the lower; and may ftop the iſſue 
of the liquor when you think proper, by re- 
placing your thumb on the upper orifice. | 
This (fig. 5) is called a magical ſoun- 
tain, or fountain at command. It is thus 
conſtructed. The pillar (a), on which the 
upper veſſel (B) reſts, is hollow, and reaches 
above the ſurface of the water in the reſervoir 
(Bh, which is covered cloſe. Near the bot- 
tom, which is in the baſin'(C), there is a 
hole on one fide; and as long as the external 
air can have acceſs to this hole, it rites through 
the pillar into the reſervoir (B), the water in 
which conſequently flows out through the 
two ſmall pipes (D, E) into the baſin below. 
The baſin is thus gradually filled, till the wa- 
ter gets above the opening in the bottom of 
the pillar, and ſhuts out the air; on which 
the water ceaſes to flow. In the bottom of 
the baſin (C) however there is a hole, leſs 
than thoſe in the upper reſervoir (D, E., ſo 
that it could not diſcharge the water from the 
baſin fo faſt as it ran into it, but through 
which the baſin now empties itſelf into the 
lower reſervoir (F). When the water thus 
gets below the opening at the bottom of the 
Pillar, the air has again acceſs to the upper 


THE PLEASING PRECEPTOR. 111 


reſervoir, and the two fountains begin to flow 
afreſh. Thus they go on alternately flowing 
and ſtopping; and, if you attend to the hole 
in the pillar, you will know when it will flow, 
when not, and conſequently may appear to order 
it to ſtop, or to flow. If the hole at the 
bottom of the pillar, inſtead of opening into 
the baſin, were connected with the outſide of 
it by means of a tube, as in fome of the con- 


- txivances to be mentioned preſently, the ori- 


fice of which could be ſtopped at eng 
you might really cauſe the fountains to now 
or ceaſe at will. $ 

« 'This (fig. 6) is a magical caſk. Turn 
the cock: you find nothing runs out. Now 


ſhut the cock, take out the bung, and with 


this funnel pour water into 1 n 8 
William did ſo. 
F. „ Take this glaſs, hold it vere: the 
cock, and turn the cock once more“ 
To William's great aſtoniſhment, he found 
up! glaſs now filled with wine. | 
F. Can you account for this?“ 
V. c No. 55 | +, 
F. „I will explain it to you. The caſk 
is divided within by a partition, which is 
cloſe at the bottom and ſides, but admits à 
1 
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communication between the two parts near 
the top. The cock opens into one part; the 
bung into the other. I had previouſly put 
wine into that part, where the cock is; but 
the aperture of the cock being ſmall, and the 
bung being fo tight, as to exclude the ex- 
ternal air, it would not run out, when the 
cock was turned. The water, being poured 
into the other part, remained ſeparate from 
the wine; but it compreſſed the air over the 
wine, ſo as to cauſe the wine to run out, 
when you turned the cock again. 

This compreſſed jet d'eau (fig. 7.) is 
commonly called a Herox's ball in Germany. 
The glaſs ball being about half filled with 
water, you blow air in through the tube, 
which reaches almoſt to. the bottom. The 
air, thus compreſſed over the water, ſtrives 
to expand itſelf as ſoon as the force is re- 
moved, and thus drives the water out of the 
tube, the aperture of which being very 
ſmall, it riſes in a jet. As the air within 
dilates, the water is driven out with leſs and 
leſs force, till the denſity of the air within is 
reduced to an equality with the denſity of 
the external air. By blowing air in again in 
the ſame manner, you may make the foun- 
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tain play afreſh, till the water is too low in 
the ball. To fill the ball, you muſt proceed 
in an oppoſite manner; ſucking the air out, 
and preventing the admiſſion of freſh air by 
turning the cock in the neck, till the end is 
plunged into a veſſel of water, when, the 
cock being turned again, the preſſure of the 
external air on the ſurface of the water will 
force it into the tube. If the ball and 
tube were made of copper, and ſtrong, and 
a good ſyringe fitted to it ſo as to be air- 
tight, the air in it might be condenſed: to a 
great deg ee, by forcing it in with the 
ſyringe,. or by forcing in the water upon the 
air with this inſtrument.” | | 

A ſimilar fountain to this William con- 
trived to make himſelf, by fixing a ſlender 
ſtem of a tobacco- pipe in a ſtrong phial, ſo 
as to be air-tight, with ſealing wax. 

F. In the circulating or Heron's foun- 
tain (fig. 8.) the water is driven out in the 
ſame way as in the magical caſk. Two of 
the pillars, that ſupport the upper reſervoir, 
are hollow. One (D) reaches from the bot- 
tom of the baſin (A) into the lower reſer- 
voir (C); the other (E), from the lower re- 


— 
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ſervoir (C) to the upper (B), in which it 
opens near the top, ſo that it's aperture is 
above the ſurface of the water an the upper 
reſervoir. In the centre of this upper re- 
ſervoir is a tube (F), reaching almoſt to it's 


bottom, and opening with a very {ſmall hole 


at top, through which the jet riſes. As long 
as the bafin (A) is empty, there is no ap- 
pearance of any jet; but the baſin being 
filled with water, it deſcends through the 
hollow pillar (D) into the lower reſervoir (C), 
drives the air out of this reſervoir through 
the other hollow pillar (E) into the upper, 
where it preſſes on the ſurface of the water, 
and forces it out through the tube (F) in a 
jet. The water of the jet, falling back into 


the baſin, deſcends from it into the lower 


reſervoir; and conſequently the fountain 
continues playing, till the upper reſervoir 
is emptied.“ f 
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CHAP. XXVI. 
SIPHONS, AND TANTALUS'S- CUP. 


F. Tuts curved tube (fig. 9.) is a 
phon. Fill it with water, and then pots the 
ſhorter leg into this tumbler.” 
William had no ſooner done it, but the 
water began to run out of the longer leg; 
and, to his aſtoniſhment, continued, till 
the tumbler was. nearly emptied of the 
yu une contained in it. | 
* What, do you ſuppoſe, is the 
1 5 of this?“ 
. lt appears as if the water in the 
outer leg of the ſiphon, as it ran out, drew 
that in the other leg. and in the glaſs, after 
it!“ 
F. © You have juſt the ſame idea of it, 
as many others before you have had, ſome 
of whom might have been preſumed capable 
of judging better. The coheſion of water is 
far too weak, to produce ſuch an effect; 
which would be, as an intelligent man once 
wittily obſerved, the fame thing as making 
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a rope of water. There muſt be ſome other 8 
cauſe, therefore: and this is nothing but the | 
preflure of the air, and the unegual reſiſtance 
of the two columns of water, which, it is to 
be obſerved, muſt he unequal, from the in- 
equality in the length of the two legs. The 
preſſure of the air againſt the water in each 
leg is to be conſidered as the ſame; ſince the 
apertures of both are equal, and the little 
depth to which the ſhorter is immerſed in 
water does not make any perceptible dif- 
fſerence. But the height of the columns of 
> water in the two legs not being the ſame, 


( they do not. refiſt the preſſure of the air 
equally, and conſequently are not in equi- 
librio. 


«© Suppoſe the length of the longer leg 
to be 60 lines, that of the ſhorter 55. If 
.one leg only were filled with water, the air 
would preſs equally on each end of the 
column, and the water would run out by it's 
own weight, as from a tube open at both 
ends; but, when both legs are full, the air 
is prevented from preſſing upon the top of 
either column, by the weight of the water in 
the other. Hence, as the preſſure of the 
air upon the top of the ſhorter column is 
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reſiſted by a column of 60 lines of water, 
while that upon the top of the longer co- 
lumn is reſiſted by a column of water of 55 
lines only ; the water in the longer leg muſt 
be preſſed downward with . a force equal to 
that of a column of water of 5 lines, in ad- 
dition to that which counterbalanc& the 
preſſure upward. Conſequently the water 
will begin to flow out of the longer leg; 


and, as it flows, the water muſt be impelled 


up the ſhorter leg by the preſſure of the ex- 
ternal air, which then will have nothing to 
overcome but the weight of the water in that, 
leg. Thus the water will continue to flow. 
out of the longer leg, and up the ſhorter; 
till, the ſurface of the water in the veſſel 
being reduced below the opening of the 
ſhorter leg, the air enters into it, and empties 
the ſiphon.“ 

On the table ſtood a pewter goblet with a 
cover (fig. 10). William had been defired 
to fill it nearly with water, before his atten- 
tion was called to the ſiphon, and he 
had done ſo On uncovering the veſſel, the 
water ſtill remained in it, and his father de- 
ſired him to fill it now to the brim. This 
was ſcarcely done, When he perceived the 
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quantity diminiſh; and it continued de- 
creaſing, till the goblet was empty; the 
water having entirely vaniſhed, without there 
being the leaſt appearance of it on the table, 
or any where elſe. The goblet being filled 
again, remained full. Mr. Goodwin then 
poured out the water: a third time it was 
filled; and it emptied itſelf as before. 
F. A ſimilar exhibition by profeſſed 
jugglers has often excited no ſmall degree of 
ſurpriſe and wonder in a numerous company; 
but you, I preſume, can gueſs at the prin- 
 ciple on which it is founded. _ You will 
_ readily ſuppoſe, that there is a ſiphon con- 
cealed in the goblet. The fides of it, in 
fact, are double; and there is a ſiphon be- 
tween them, the ſhorter leg of which opens 
at the bottom of the part into which the 
water is poured, the longer into the foot, 
which is hollow, and equal in capacity to the 
cup part. In the upper part of the ſtem are 
holes, that the air may have free iſſue from. 
the bottom. As the ſiphon reaches nearly 
to the top of the veſſel, and is at firſt empty, 
the water, when poured in, Tiſes as high in 
it, as in the veſſel itſelf, but no higher. As 


long, therefore, as the ſurface of the water is 
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below the top of the ſiphon, it remains in 
the veſſel : but as ſoon as the veſſel is filled 
higher than the top of the fiphon, water 
paſſes over into the longer leg, the fiphon 
begins to act, and thus the water is gradu- 
ally emptied into the hollow foot. The foot 
being filled, the ſiphon cannot act, when 
the veſſel is filled again: but the foot being 
emptied through the holes in the upper part, 
when the water is poured out, the fiphon is 
again capable of acting as before. This cup 
has been made with a figure of a man in the 
centre, and a fiphon concealed in the figure 
of ſuch a height, that, juſt before the water 
reaches the mouth of the man, the ſiphon 
acts, and empties the veſſel. Hence it has 
derived the name of Tantalus's cup.” 


CHAP. XXVII. 


' THE OBSEQUTOUS DIVER. 


Auono the reſt of the articles on the 
table William obſerved” a glaſs jar, nearly 
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filled with water, containing the figure of a 
man in enamel floating ig it, and the mouth 
covered with a piece of bladder tied on it, 
His father, placing his fingers over the 
mouth of the glaſs, commanded the figure 
to deſcend, to riſe again, quickly or flowly, 
and was punctually obeyed ; the little figure 
turning round ſometimes as ſwiftly too, as 
if he had been impelled by the vortices of 
* inventor of the experiment, des Cartes. 

That is "mw pretty !” exclaimed Wil- 
liam. 

F. © Are you not ready with our old 
queſtion too :—what is the reaſon of this?“ 
I. alt muſt be done by your fingers, 
which you hold over the glaſs; for there is 
nothing elſe to act upon the figure: but I 
cannot tell how, and ſhould be glad to 
know.” | 

F. I will inform you. The figure is 
hollow, of nearly the ſame ſpecific gravity 
with water, and has a ſmall hole in one foot. 

When I preſs down the bladder with my 
finger, the air, being compreſſed, forces a 
little water into the figure. This renders it 
| heavier than the water, and conſequently it 
finks. The preſſure being taken off, by re- 
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moving my finger, the air, which had been 
compreſſed within the figure by the entrance 
of the water, by it's elaſticity forces the 
water out again, and the figure aſcends to 
the ſurface. If I preſs lightly on the bladder, 
but little water is forced in, and the figure 
does not ſink to the bottom. If I make the 
preſſure gradually, it ſinks ſlowly: if ſud- 
denly, it ſinks quickly. It is the ſame 
with it's riſing. The circular motion it has 
is owing to the hole being on one ſide: 
for, when the finger is ſuddenly raiſed, the 
water iſſuing out quickly is reſiſted by the 
water in the veſſel, which does not immedi- 
ately yield to the impulſe; and thus it's re- 
action, being exerted on one foot, turns the 
figure round. The celebrated Wolf, indeed, 
explains this rotatory motion in a different 
manner: but he only ſhows, that he did not 
underſtand it. Which I mention, as the 
inſtance of Buffon, on occaſion of the ani- 
malcula of infuſion, to remind you, that you 
ought to examine every thing for yourſelf, 
and not de ed away by the authority of a 
great name. 

William now tried the experiment bimſelf; 


and was not a little pleaſed, to find how well 
VOL, II, WS 
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he ſucceeded. When he had amuſed him- 
ſelf with it as long as he thought proper, 


he placed the jar in the window, which faced 


the ſouth-weſt, The next morning he in- 
vited one of his play-fellows, to ſee him per- 
form the experiment, by which he had been 


ſo much entertained: when, to his great diſ- 


appointment, he found his inanimate diver 


lying at the bottom of the glaſs, from which 


he would no longer riſe at his command. 
He preſſed upon the bladder with his finger, 
and removed the preſſure repeatedly, to no 


purpoſe, He ſhook the jar carefully, ſo as 


not to break the brittle puppet: but in vain, 
That water had gotten into the figure, and 


rendered it too heavy, William readily con- 


jectured; yet he could not account for it. 
The jar had ſtood unmoved: both it and the 
figure were uninjured : the bladder was tied 
om as tight as ever: and, indeed, no one had 
been in the room, He went to his father, 
to know what was to be done. 

© There is no difficulty in remedying it,“ 
ſaid his father, we have only to fuck the 
waterout of the figure: but howdid it get in?” 
NM. That I came to aſk you: I have not 


touched the glaſs ſince yeſterday,” 


—_— 
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F. gut you let it ſtand expoſed to the 
Sun, and that was the cauſe. The heat of 
the Sun expanded the air within the figure, 
and conſequently forced ſome of it out, 
which immediately roſe to the ſurface of the 
water. As ſoon as night came on, and it 
grew cool, the air within the figure was no 
longer rarefied, but returned to it's forme: 
dimenſions; and of courſe water ruſhed in, 
to fill the ſpace, which had been occupied 
by the air, that was expelled. Accordiugiy 
the figure was rendered heavier than water, 
ſunk to the bottom, and will not rife, till 
the water is extracted.“ 


CHAP. XNVIII. 


SOME ENTERTAINING EXPERIMENTS. 


Tlow to place a glaſs of water on the table, 
ſo that a perſon cannot take it up without 
ſpilling it. | | 


Por a piece of paper over the mouth of 
the glaſs; turn it upſide down, as in chapter 
G 2 
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XXI; and then place it in this poſition on 
the table. When you have done this, hold- 
ing the glaſs carefully with one hand, draw 
away the paper cautiouſly from under it with 
the other, and no one can take the glaſs up, 
without ſpilling the water, unleſs he have 
the art to reverſe the proceſs. This may 
be done, if you take another piece of dry, 
ſmooth paper, tolerably ſtiff, but not thick, 
and flide it carefully underneath the glaſs; 
you may then lift the glaſs off the table 
again. 
On the former occaſion, in chap. XXI, 
the general principle only was affigned, the 
preſſure of the air from below upward : for 
fuch of our readers, however, as reflect a 
little deeper on things, we will go a little 
farther into the ſubject. | 
« It is true,” ſuch a one may ſay, 4 the 
air preſſes from beneath upward ; but the 
ſpace above the water, in the inverted glaſs, 
is not a vacuum, as in the torricellian tube “; 


»The barometer is ſo called from it's inventor 
Torricelli. A vacuum, produced in the manner in 
which that over the quickfilver i in the barometer is 


made, is for the ſame reaſon called a torricellian 
vacuum. | 


Us 
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for, when the glaſs is inverted, the air, 
which was previouſly between the water and 
the paper, is between the ſurface of the 
water and the glaſs. Now has not this air 
the ſame degree of elaſticity as the external 
. air?—Does it not conſequently exert an 
equal preſſure on the water? And muſt not 
the preſſure from above and that from below 
balance each other, therefore, ſo that the 
water will fall by it's own weight, as in the 
open air?“ 

To this ſtring of queſtions we reply: 
The moment the glaſs is inverted, the 
air above the water poſſeſſes the ſame den- 
ſity and elaſticity as the external air; and, 
on this account, a ſmall quantity of water 
always makes it's appearance between the 
paper and the brim of the glaſs, as ſoon as 
the hand, that held the paper againſt the 
glaſs, is removed. But with this finking 
down of the water the ſpace above it is en- 
larged ; conſequently, the air over it, being 
obliged by it's nature to expand itſelf 
through a ſomewhat larger ſpace, has it's 
denſity and elaſticity proportionally diminiſh- 
ed; for no freſh air can enter in, as it is ex- 
cluded by the interpoſition of the paper.“ 
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« But the paper is not fixed to the brim 
of the glaſs fo as to be air-tight.” 

If it be not fixed to it, the ſpace be- 
tween the glaſs and the paper 1s cloſed by 


the water that deſcended ; and this ſpace is 


ſo ſmall, that the air is not able to overcome 
the attraction of coheſion between the par- 
ticles of water included in it.” 

* How long, then, does the water con- 


tinue to deſcend?“ 


« Till the air between the water and the 
glaſs is ſo far dilated, that it's diminiſhed 
elaſticity, added to the weight of the water, 


is exactly counterpoiſed by the preſſure of 


the external air. a 
Af you hold the inverted glaſs a little 


obliquely, you will find, that the water ac- 


cumulated round the brim by the attraction 


of coheſion will deſcend toward the lower part; 


and that part of the brim which is higheſt 
being no longer defended by the external wa- 


ter, the air will preſs in, and aſcend in a ſmall 


bubble to the top. As every ſuch bubble in- 
creaſes the quantity of air within the glaſs, 
a proportionate quantity of water will be 
found to iſſue out of it at the lower part of 
the brim; and this will go on, till the glals 
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is emptied, unleſs you reſtore it to the per- 
pendicular poſition again. It is the ſame 
thing, if you employ a trencher inſtead of a 
piece of paper; and with this you will ſee the, 
water accumulated round the brim more per- 
ſpicuouſly.“ is 
© - There is a different mode of ſetting a glaſs 
upon a plate or ſaucer, ſo that a perſon. can- 
not remove the glaſs without Ping the 
liquor im it. 

Pour a certain quantity of water into a 
ſaucer, or ſoup- plate. Invert a glaſs over a 
piece of burning paper, or, which is better, 
over burning brandy, or ſpirit of wine; and; 
after holding it in this manner a mort time, 
ſet it in the ſaucer: the water will aſcend | 
into the glaſs, and leave the ſaucer nearly 
dry. 

To underſtand this it muſt be i, 
the air 1s at firſt greatly dilated in the glaſs 
by the heat of the flame. When the glaſs is 
ſet over the water, this air is cooled, it's elaſ- 
ticity diminiſhes, and the external air preſſes 
the water into the glaſs, Care muſt be taken, 
however, that the glaſs is not made too hot, 
otherwiſe it will crack on being tuddenly 
cooled by the water. 
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Thus, in the operation of cupping, a num- 
ber of inciſions being made through the ſkin, 
a hollow glaſs veſſel, called from it's uſe a 
cupping-glaſs, is placed over them, the air in 
it being previoufly rarefied in the manner 
above-mentioned; and as this air condenſes 
by cooling, the preſſure of the external air 
forces the blood through the inciſions into 


the glaſs, 


CHAP. XXIX. 


ANOTHER CURIOUS EXPERIMENT, 


To raiſe up a heavy metal mortar, or the 
like, with a wine glaſs. 


Havixs inverted the mortar, ſpread on 
the bottom, or at leaſt where the brim of the 
glaſs is to be placed, a little paſte of flour 
and water. Then pour ſome ſpirit of wine 
into a ſmall cup, ſet it on fire, and hold the 
glaſs over it, ſo that the flame ſhall aſcend 
into the glaſs, and heat and dilate the air 
within it. When you ſuppoſe the air to be 
ſufficiently dilated, place the glaſs without 
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delay on the paſte, and preſs it tight againſt 
the bottom of the mortar, ſo that no air can 
preſs in from without. Let it remain thus, 
till the air within the glaſs is cooled; and 
then, if you lift up the glaſs, it will raiſe the 
' mortar with it. 

You may uſe a piece of wet leather inſtead 
of the paſte: but the paſte is better, becauſe 
the brims of common glaſſes are not always 
ſufficiently even, to preſs cloſe to the leather 
in every part, and a heated glaſs will be apt 
to crack, when it comes into contact with 
wet leather. 

William, who was much delighted with 
the experiments deſcribed in this and the 
preceding chapters, becauſe he ſaw the prin- 
ciples of them, was defirous of knowing the 
power, with which the mortar adhered to the 
glaſs. | 

Father. «There are two ways of finding, 
this: by calculation, and by experiment. 
The following inſtructions will be ſufficient, 
to enable you,. to-make the calculation. | 

The preſſure of the external air, you 
know, is equal to the weight of a column of 
water thirty-two. feet high, the baſe of which 
is of the ſame dimenſions as the mouth of the 
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glaſs. To counteract this prefſure there is 
the weight of the mortar, which may eaſily 
de found by a pair of ſcales, with the elaſticity 
of the air ſtill remaining in the glaſs, though 
this is but trifling.” 


William now began to wigs to meaſure, 


and to calculate. 

The weight of the mortar he found to be 
ten pounds and a half. 

The diameter of the glaſs was two inches 
and a-quarter, or 2.25 inches: from which he 
calculated the circumference and ſurface of 
it's mouth as follows: 


If 100 —314—2.25——7.065 
2.25 : 


1570 
628 
628 


100)706. 9 
—— = 7. obs 


38 


35325 
14130 


14130 
4)15-89625 \. | 
Surface = 39740625 inches ſquare, 


4 
| 
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Omitting the lower fractions, then, 
the baſe of a column of water . . . . 3.97 inches, 
Multiplied by the height 32 feet, = 384 
| 1588 
3176 
1191 


— 


Gives ſolid contents. . « + » + oj 524-48 cubicinch. 


But a cubic foot of water weighs 1000 ounces avoir- 
dupois. Therefore 
inches, OZ. inches, oz I.. 
If 1728—1000—1524.48—882.22 = 55.14 


1000 


121524480. o0 * 


* 


12) 127040 


— ————— 


12) 10586. 66 


16)882.22 (55. 13 1bs} 
80 


82 
80 


The weight of a column of water, therefore, 
the baſe of which ſhould be equal to the 
| 66 | | 
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mouth of the glaſs, or of a column of air the 
height of the atmoſphere, which is the ſame 
thing, would be ſomething more than fifty- 
five pounds; and with this force would the 
glaſs be preſſed againſt the mortar. 

Deducting from this the weight of the 
mortar, 104 lbs., which the glaſs would have 
to raiſe, the force would ſtill be upwards of 
forty-four pounds: though leſs than this 
would be found on trial to ſeparate them; 
for the air remaining in the glaſs would poſ- 
ſeſs a certain degree of elaſticity, which muſt 
.be greater or lefs, according to the quantity 
expelled by the beat applied. 


CHAP. XXX. 


THE ILLUMINATED FOUNTAIN, AND 
FOUNTAIN OF FIRE. 


W1LL1AM was highly delighted one even- 
ing, when his father ſent for him into his 
Rudy, at ſeeing on the table a double foun- 
tain, ſpouting up two ftreams of fire. 
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It's appearance was that of fig. 11. It 
conſiſted of a glaſs globe, with a hollow ſtem, 
from which iſſued two arms, that bent up- 
ward at the end, and terminated with very 
ſmall apertures. The tube was ſtopped with 
a cork, and ſet in a tin ſtand, which likewiſe 
had two arms, with a ſmall cup at the end of 
each, The globe was half full of ſpirit of 
wine; and ſpirit of wine was put into the cups, 
and kindled. The air within the globe, be- 
ing heated by the flame, was in conſequence 
dilated, and preſſed with greater force upon the 
ſpirit, cauſing it to ſpout out of the aperture 
in each arm. Theſe apertures being directly 
over the cups, the ſpirit was ſet on fire by 
the flame, thus forming two jets of liquid: 
fire, which had a very pleaſing appearance, 
in a room where there was no other light. 

The illuminated fountain (fig. 12), which 
his father then ſhowed. him, was another 
worked by means of heated air. It conſiſted: 
of two tin veſſels, one over the other. The 
uppermoſt was ſupported by four pillars; one: 
of which, being hollow, formed a communi- 
cation between the two. The pillars were 
about two feet high; the veſſels, ſix inches 
each, and nine inches in diameter. Beneath 
he upper veſſel were four lamps burning, 
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ane faſtened to each pillar. From the cen- 
tre of the lower veſſel roſe a tube with a nar- 


rowed opening, and furniſhed with a ſtop- 


cock. After 'the lamps had burned a little 
while, the cock was turned, and a ſlender 


the upper veſſel. 

The lower veſſel had been previouſly filled 
with water, and then ſtopped. cloſe, ſo as to 
have no communication with the external 


air. The upper veſſel was air-tight. Con- 


fequently, when the air in the upper veſſel 
was rarefied by the heat, it preſſed upon the 
water in the lower veſſel by means of it's 
communication with it through the hollow 
pillar, and forced it up out of the tube, as 
ſoon as the cock was turned. Then the heat 
continuing to rarefy the air, the fountain 
continued playing, till the lamps were ex- 
tinguiſhed, when it quickly ſtopped. 


ſtream of water ſpouted up, almoſt as high as 


n 


CHAP. XXXI. 


MICROSCOPICAL AuvuvsEMEN TS. 
William to Henny. 


DEAR HENRY, 


Ir is long fince I wrote to you, but, to 
make you amends, I hope I ſhall now ſend 
you ſomething amuſing. Yeſterday our fa- 
ther entertained us with an exhibition of 
various things in the microſcope. Caroline 
had complained, that he had ſhown me ſo 
many curious things, which-ſhe could not ſee, - 
becauſe ſhe was buſied in the affairs of the 
houſe. Theſe, he told her, were objects of 
moſt importance to a girl; but, that ſhe might 
not be altogether without her ſhare, he would 
_ exhibit to us both ſome things, ſmall indeed 
in themſelves, but capable of exciting ideas of 
ample extent. © Accordingly, it being a fine 
funſhiny day, he fixed his ſolar microſcope in 
the Window ſhutter, and placed another mi- 

I 


* 
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croſcope on the table, for ſuch things as could 
not be ſeen ſo well through the former. 

I requeſted him firſt to explain to us, how 
theſe inſtruments were made, and why they 
made things appear ſo large: but he told me, 
that I muſt wait for ſome other opportunity, 
and fatisfy myſelf for the preſent with ſeeing 
the exhibition; which indeed afforded me a 
great deal of entertainment. 

Of ſome of the articles I made drawings; as 
they appeared, to ſend to you. 

The firſt object we ſaw under the micro- 
ſcope was a piece of fine filk crape, about the 
ſize of a lentil (fig. 13). Fine as it appeared 
to the naked eye, it was as coarſe under the 
glaſs as the figure I have drawn. Caroline 
ſtared when ſhe ſaw the rough black cords, 
and - their ragged appearance. on the torn 


/ 


edges of the crape. 


The next was a piece of ſlot Alk, hs warp 
of which was red, the weft blue, fig. 14. This 
appeared very regular, and pretty. The 
threads lay tolerably even and parallel; the 
fine fibres, of which each thread was com- 
poſed, were very clearly to be ſeen; and be- 
tween the threads were regular ſquare open- 
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ings, though the filk looked very cloſe to 
the eye. | 

Caroline then cut off a bit of a black ſattin 
riband, which looked very dingy, and it's tex- 
ture obſcure. 

-< You ſee,” ſaid our father, how coarſe 
theſe fine and delicate performances of art 
appear. Now look at an object, which is the 
work of nature, and you will be aſtoniſhed, 
to ſee how nicely ſhe finiſhes the minuteſt 
parts, which are ſcarcely viſible to the eye 
aſſiſted by glafſes.” On this he took the 
foot of a dead fly, or rather the lower end of 
the leg, and placed it under the microſcope. 
How were we aſtoniſhed at ſeeing it! (fig. 16). 
There were four joints, and what might pro- 
perly be called the foot. Each joint was 
thicker below, than where it was faſtened to 
the other above: each was furniſhed with 
hairs or briſtles; and at the lower end, where 
it projected over the next joint, were ſtrong 
prickles, pointing downward. The foot it- 
ſelf, or the lower end of it, had two balls, 
covered with extremely flender ſhort hairs, 
like a fine down, -but thicker on the under 
part than the upper; and at the fide of each 
was a ſharp, crooked claw. The fine down, 


| 


— 
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ſeen in a certain poſition toward the light, ap- 
- -peared of a beautiful ſky-blue colour: but 
this, our father ſaid, might be owing merely 
to the refraction. of the rays of light. We 
looked at this foot when magnified by the 
_ folar microſcope alſo, and then it appeared as 
big as the foot of an eagle. 

See, ſaid our father, © how much more 
abundant matter for reflection is afforded by 
the ſmalleſt objects of nature, than by the 
moſt elaborate performances of man. Con- 
ſider the ſlenderneſs of theſe hairs, that cover 
the foot, which are ſcarcely viſible when ſo 
greatly magnified. Confider the fineneſs of 
the veſſels, which there muſt be in this limb, 
to ſupply it with nouriſhment, as. we have 
arteries in our legs. Conſider how curiouſly. 
it is framed for it's office. Here are ſeyeral 
joints, connected one to the other, and move- 
able as our leg at the knee, nay capable of 
more extenſive motion. By means of theſe, 
the fly ſprings up with great velocity, when it 
would take wing. See how providently the 
foot is furniſhed with claws, to render it eaſy 
for the inſc&-to bold itſelf ſecurely, when it 
walks up the perpendicular wall, or even 
along the ceiling. The fineneſs of the points, 


THE PLEASING PRECEPTOR. - r39 


in which they terminate, renders it practica- 
ble for the fly, to faſten itſelf even to the glaſs 
of the window, Which 1s perpendicular, or the: 
looking-glaſs hanging againſt the wall; for 
though their ſurface appears to us perfectly 
ſmooth, it - affords hold tor theſe flender 
hooks,” | 
Little bits of Caroline's fine flaxen hair 
appeared under the microſcope. as big as the 
barrels of large quills, fig. 17, and hollow 
within. Seen by means of the ſolar micro- 
ſcope they were like large poles, and their 
tubular ſtructure was more conſpicuous. 

Caroline thought of looking at her needle 
through the microſcope. She wondered how 
fine the point muſt be, with which ſhe covid 
ſew. ſo quickly and fo neatly: and was not a 
little ſurpriſed, to ſee how huge it appeared 
in compariſon with the claws and briſtles of 
the fly's foot. It looked like a thick iron 
bolt, rough from the ſmith's hand (fig. 18); 
and the point was blunt and rounded, ſo that 
it ſeemed impoſſible for it to pierce the ſkin. 

But the moſt beautiful of all was a little 
bit of one of the wingcaſes of a cock-chafer. 
Looking at it firſt with the naked eye, we 
law nothing but a bit of a thin light- brown 
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ſubſtance, in which we could not ſuppoſe 


there was any thing ſingular. But we were 


agreeably deceived, when we looked into the 
- microſcope. The piece then, as much of it 
as we could ſee, was of a golden colour, ſpot- 
ted like the ſkin of a leopard, with a brown 
and yellow border, as at fig. 19. Brown, an- 


nular ſpots were ſcattered over the yellow 


furface; and on the edge, that was not torn, 
were three brown ſtripes. When the light of 
the Sun was ſuffered to fall upon it through 
the glaſs, the brilliancy was beyond deſcrip- 
tion fine, but ſo dazzling, that, to ſee it 
clearly, it was neceſſary to moderate the light. 
The ſolar microſcope exhibited it in a very 
ſplendid manner, and from that my drawing 
was made, which, however, 1s far ſhort of the 
beauty of the original. 


Your affectionate brother, 


WIIIIAM Goopwin. 
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CHAP. XXXII. 


THE FIRE OF BAk v. 


Tux city of Baku, or Badku, on the borders 
of the Caſpian ſea, and about three miles from 
the ſouthern arm of the Caucaſean mountains, 
is ſeated in a delightful country, part of which 
has ever been diſtinguiſhed by the name of 
the Paradiſe of Roſes. It has long been fa- 
mous for it's ſprings of naphtha, a ſpecies of 
bitumen, or foſſil oil, which, when pure, is 
white, very light, very fluid, and highly in- 
flammable. 

About two miles eaſt from one of the 
pureſt naphtha ſprings is a very fingular ſpot, 
called Ato/hyah, or the Place of Fire. On 
approaching this place a ſtrong ſmell of ſul- 
pPhur is perceived. The place itſelf is near 
three quarters of a mile over; and in the 
middle of it, when the weather is dry, may be 
perceived a ſtrong bluiſh yellow flame, which 
appears larger by night than by day. At a 
little diſtance from this flame, the guebres, 
or gebers, an aſiatic people, who worſhip fire, 
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and other poor perſons, have built little ſtone 
habitations. The ground within the ſingle 
room, which theſe huts contain, is covered 
with a floor of clay a foot thick, rammed 
down hard, that the flame may not burſt 
through. In one place, however, a hole 1s 
left in the clay floor, to furniſh fire when 
neceſſary; and when the hoſt has occaſion 
to boil his coffee, or dreſs his food, he holds 
a lighted candle, ora bit of burning paper 
over the hole, and a flame is immediately 
produced, which he knows how to employ 
for his purpoſe better than he would a fire 
made with coals or wood. The ſmaller the 
opening is, with the more force riſes the 
flame. From an opening of two inches dia- 
meter it reached at firſt a height of three 
feet ten inches, but afterward fell to two 
feet five. When the fire is no longer wanted, 
the hoſt blows it out with a fan, or the flap 
of his garment, and then covers the hole. 
- Theſe people procure light in the ſame 
manner. Into a ſlender hole made through 
the clay floor they ſtick a reed, of ſuch height 
as they. think proper, previouſly coated both 
on the inſide and outſide with clay, and kin- 
dle the vapour as it iffues out at the top. 
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The weavers have ſeveral ſuch round their 
- Jooms, Which afford them an ample ſupply 
of light, without requiring to be trimmed or 
Ry! | 

This fire is not wanted to yield warmth in 
winter, for in that climate it is ſufficiently 
hot for the people to leave their tiers open 
all the year round. 

Beſide this conſuming fire, Here is another 
kind at Baku, which does not burn. When, 
after a warm autumnal rain, the evening air 
is warm likewiſe, the fields round Baku ap- 
pear in flames. It frequently ſeems as if huge 
volumes of fire rolled down the mountains 
with incredible velocity. In October and 
November, on clear moonlight nights, all the 
mountains weſt of Baku often appear enve- 
loped in a blue flame. In warm and dark 
nights, innumerable flames, ſometimes ſepa- 
rate, ſometimes united together, cover the 
Plains; and then the mountains are free from 
them. Theſe frequently fill the ſpace where 
a caravan has encamped, to the great terrour 
of the horſes and mules. 

This fire burns nothing. The dry graſs 
and reeds remain unſinged, though the whole 
country appears in flames, It does not even 
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yield the leaſt heat. This fire, as it is called, 
muſt be merely a luminous appearance there- 
fore, and totally diſtin& from the former. 

It is to be obſerved, that light and heat, 
though they are ſo commonly found together, 
and appear on different occaſions capable of 

mutually producing each other, ſo that the 
ideas of both become almoſt inſeparably aſ- 
ſociated in our minds with that of fire, are 
probably to be conſidered as perfectly diſtinct 
from each other; and we are told, that the 
celebrated Dr. Herſchel has lately diſcovered 
a method of ſeparating them. 

A remarkable circumſtance, reſpecting the 
fire, or more properly the light, of which we 
have been ſpeaking, is, that it will remain for 
ſome minutes attached to the outſide of a 
glaſs exhauſted of air, like a phoſphoreſcent 
appearance. Exhauſted glaſs tubes appear 
ſtrongly luminous, and as if filled with fire, 
for ſome minutes after the flame in the open 
air is extinguiſhed : whence we may infer, 
that electricity has a ſhare in this ſingular 


phenomenon. 
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CHAP. XXXIII. 


AN EXTRAORDINARY EATFR. 


Many of our readers, no doubt, * 
heard of a ſtone-eater, as he was called; a 
man who gained a livelihood by going about 
as a ſhow, ſwallowing pebbles, and champing 
to pieces and ſwallowing bits of ſtone. We 
do not know the fate of this. man; though it 
does not appear, that he lived long under this 
practice. The human ſtomach can accom- 
modate itſelf occaſionally to improper ſub- 
ſtances in a wonderful manner, ſo that every 
accidental ſwallowing of an indigeſtible fub- 
ſtance is not neceſſarily fatal: but this can 
never be practiſed long with impunity; and 
inſtances of ſuch violent ſuffering from a ſingle 


imprudence of the kind have been known, | 


that we cannot be too cautious, in never al- 
lowing ourſelves eyen to hold in the mouth a 
pin, a pebble, or even a plum- ſtone, much 
leſs to ſwallow them. A ſtill more extra- 
ordinary inſtance than that of the ſtone - eater, 
however, is the n the ſubject of 
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, 
which ſuffered much from his imprudence, 
and at length fell a victim to it. 

Andrew Baſile, a galley-ſlave at Breſt, came 
into the naval hoſpital on the 5th of Septem- 
ber, 1774. He complained of a cough, op- 
preſſion at the ſtomach, and pains in the 
bowels, for which Dr. de Courcelles, the hoſ- 
pital phyſician, preſcribed fome medicines, 
that ſeemed to mitigate his complaints. 
He was {till in the hoſpital in the beginning 
of. October, when he fell under the care of 
another phyſician, Dr.. Fournier. He was 
then tormented with pains in his ſtomach, 
and frequent vomiting, which rendered him 
very low: but the phyſician obtained no in- 
formation from him, that could lead to a 
knowledge of the cauſe of his diforder; and 
accordingly preſcribed ſuch medicines, as he 
judged to be moſt ſuitable to his complaints. 
On the 10th of October he died. 

Dr. Fournier conjectured, that he muſt 
have had fome peculiar affection of the 
internal parts, and the next day opened 
the body. The ſtomach appeared to be 
thruſt out of it's uſual ſituation, and various 
hard ſubſtances were felt in it, though what 
they were could not be aſcertained by the feel. 
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Through an accidental opening made in it, 
however, Dr. Fournier ſaw a piece of wood, 
of a black colour, protrude; and in conſe- 
quence he deferred any farther examination 
of this ſingular caſe, till the arrival of a com- 
pany of phyſicians, ſurgeons, pupils, and of- 
ficers, whom he invited to be preſent. At 
three o'clock they were all aſſembled, to the 
number of fifty, and in the preſence of theſe 
eyewitneſſes, an account of the whole was 
drawn up. The ftomach, as well as the 
eſophagus and bowels, was internally of a 
blackiſh colour, and the following is an in- 
ventory of the articles it contained. 

1. A piece of an iron hoop, nineteen inches 
long, and an inch broad. 

2. A piece of broom, ſix inches long, and 
half an inch thick. 
3. Another piece, of the ſame thickneſs, 
eight inches long. 

4. Another ſuch piece, ſix inches 8 

5. Another, four inches long. 

6. Another piece, four inches long, ſplit 
nearly in the middle. 
7. A piece of oak, four inches and half 
long, an inch and half broad, and half an 
inch thick. 
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8. Another piece, four inches long, an inch 
broad, and two thirds of an inch thick. = 

9. Another piece, four inches long, half 
an inch' wide, and a third of an inch thick. 

10. Another piece of the ſame dimenſions. 
| 11. Another piece, two inches long, an 

inch broad, and half an inch thick. 

12. Another piece, four inches and half 
long, a third of an inch broad, and a third 
of an inch thick. 

13. Another piece, four inches long, and 
of a triangular figure. 

14. Another piece, four inches long, and 
a third of an inch in diameter. 

15. Another piece, five inches long, half 
an inch broad, and two lines thick, ſplit 
lengthwiſe. 

16. Another piece, five lakes long, a 
third of an inch broad, and two lines thick. 

17. Another piece, of an irregular figure, 
three inches long, and a quarter of an inch 
thick. 

18. Another piece, three inches 1 half 
an inch broad, and a quarter of an inch 
thick. 

19. A piece of a hoop, five inches wo 
an inch broad, and two lines thick. 
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20. A piece of fir, four inches long, an 
inch broad, and near half. an inch thick. 

21. Another piece, four inches long, and 
a third ef an inch in diameter. 

22. Another piece, in the ſhape of a * 
two inches and half long, one inch broad, 
and a third of an inch thick at the baſe. 

23. Another piece, of an irregular figure, 
three inches long, and half an inch thick. | 

24. Another piece, two inches and halt 
long, and a third of an inch thick. 

25. A piece of bark from a hoop, three 
inches and halt long, and an inch broad, be- 
longing to a larger piece, which {till ſtuck 
in the oeſophagus, and from which this had 
been broken off, and fallen into the ſtomach. 
26. A wooden bung. an inch long, and 
the ſame in diameter. 

27. A wooden ſpoon, gnawed at the lower 
end, five inches long, and an inch and half 
broad. 

28. The noſle ofa tin funnel, three inches 
and half long, an inch in diameter at the 
larger end, and half an inch at the ſmaller. 

29. Another piece of a tin funnel, two 
inches and half long, and half an inch thick. 
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30. The handle of a pewter ſpoon, four 
inches and half long. 
31. A pewter ſpoon entire, ſeven inches 
long, the bowl bent round. 
32. A ſmaller ſpoon of the ſame metal, 
three inches long. 
33. Another, two inches and half long. 
34. A piece of iron, two inches and half 
long, half an inch broad, and a third of an 
inch thick. | 
35. A pipe-caſe, with the edges blunted, 
and a piece of the ſtem, all together three 
inches long. 
36. Anail, the point broken off, two inches 
long, including the head. 
37. Another nail, very ſharp, an inch and 
half long. 
38. A piece of a pewter ſpoon, ſqueezed 
flat, an inch long, and half an inch broad 
39. Two pieces of a pewter buckle, of 
irregular figures, each about half an inch 
TE | , 
Five plumb- ſtones. 
= A little piece of horn. 
42. Two pieces of flint glaſs, the largeſt 
an inch and one third long, half an inch broad, 
and of an irregular ſhape. 
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43. Two pieces of leather, the largeſt. three 
inches long, an inch broad, and of an irregu- 
lar figure; the other an inch and a third long, 
and half an inch broad. 

44. A knife, with it's blade bent, the haft 
of wood, three inches and half long, and an 
inch broad in the wideſt part. 

Thus the whole of. this ſingular ſtore con- 
ſiſted of fifty two articles, weighing above 
two pounds, 

One of his countrymen, who had been 
ſent to the galleys with him, ſaid, that he 
had often ſeen him ſcratch down mortar and 
plaſter from:the wall, and throw 1t into his 
ſoup, ſaying, that it was a cordial to him, 
and comforted his heart. Sometimes he had 
a raging appetite, which announced itſelf by 
an abundant flow of ſpittle, and could then eat 
as much as four people. When this was the 
caſe, and he could not ſatisfy his hunger, be- 
cauſe he had ſpent his money in tobacco, of 
which he was very fond, he uſed to ſwallow 
little ſtones, buttons, pieces of leather, and 
other ſuch things. His comrades at the oar 
had ſeen him ſwallow two pieces of wood, 
four or five inches long, two days before be 
went to the hoſpital : but it was not known 
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when he had ſwallowed the great piece of an 
iron hoop nineteen inches in length. He 
long complained of pains in his infide; but 
had never mentioned any thing relative to his 
ſingular diet, except once ſaying, that he had 
a thouſand deviliſh things within him, which 
would be his death. At times, however, he 
appeared to be diſordered in his mind. 


— — 


CHAP. XXXIV. 


SPONTANEOUS COMBUSTIONS, 


1 


Ir has long been known to chymiſts, that 
there are ſubſtances, which, though perfectly 
cold, when mixed produced heat, and even 
actual fire. Thus in the curious experiment 
called Lemery's volcano, a large quantity of 
iron · filings and flowers of ſulphur, being mix- 
ed with ſo much water as will make it into a 
paſte, and then buried in a hole in the ground, 
will grow hot, and after a time cauſe the 
earth over it to ſwell up, till at laſt it cracks, 
and flames iſſue out. | 
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Of late years, however, ſome ſerious acci- 
dents have called the attention of men of ſci - 
ence to the ſubject, and it has been found. 
that many other ſubſtances, when mixed to- 
gether, or packed up cloſe, or expoſed to a 
certain degree of warmth, grow very hot. Ricks 
of green hay, and dunghills, ſometimes grow 
ſo hot, as to take fire ſpontaneouſly; and 
greaſy cloth laid in heaps together, various 
articles that have been roaſted, and other 
things, are liable to the ſame danger. Many 
| fires may have been occaſioned in this way, that 
were afterward attributed to malicious deſign, 
becauſe the manner in which they were pro- 
duced could not be diſcovered. It is not 
ſufficient, to take care of fire and candle, 
though this is highly neceſſary; for there are 
many other things, of which we ought to be 
as careful, though neither fire nor light is 
apparent in them. The following are ex- | 
amples. | 

At a ſail- cloth manufactory ſeveral pieces 
ol coarſe hempen canvas, painted on one ſide 
with brown paint mixed with oil, were laid 
in the ſun to dry. It was a very hot day in 
July, ſo that it dried very quickly, and was 
conſiderably heated; when, in the afternoon, 
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there being an appearance of a heavy ſtorm, it 
was haſtily taken in, the painted ſides being 
laid one upon the other, and the whole be- 
ing folded up in bales, and tied tightly together, 
to remove it more conveniently. Theſe bales 
were placed in the workſhop, which was 
ſhut up at night. 

Two days after, one of the workmen ſat 
down upon theſe bales, and found them hot. 
He thruſt bis hand in between the folds, but 
the heat ſoon made him draw it out again. The 
bales were taken into the open air, and as 
ſoon as the men began to unpack them, a 
thick ſmoke iſſued out. It was at firſt ſup- 
poſed, that they had been purpoſely ſet on 
fire: but no trace of ſudiſſs thing could be 


found, and, as ſoon as they were completely 


«unfolded, all ſuſpicion vaniſhed ; for it was 
clearly ſeen, that the fire began in the centre 
of the bales, the outſide remaining untouched, 
while the inner folds, particularly where 
preſſed together tightly by the cords, were 
burned to aſhes. 

Some of the workmen then confeſſed, that 
a ſimilar accident had happened a few years 
before, which they had concealed, for fear it 
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would be aſcribed to their negligence, and 
they be puniſhed. 

Similar inſtances have occurred more than 
once with woollen cloth, the wool for which is 
well oiled before it is carded and ſpun. Vari- 
ous pieces of ſerge, being laid upon one ano- 
ther, without being cleanſed from the oil, 
heated to ſuch a degree, that the undermoſt, 
without emitting either flame or ſmoke, were 
converted into a black, ſhining, brittle ſub- 
ſtance, which ſmelled like burnt horn, melted 
over the fire, and burned with a flame like 
reſin. 

A mixture of linſeed al and lampblack j is 
a very dangerous combuſtible. | 

In Auguſt 190 fire broke out in a ware- 
houſe at Peterſburg, by which a great quan- 
tity of hemp was conſumed. On inquiry 
there appeared reaſon to ſuppoſe, that it was 
occaſioned by a mixture of this kind. To 
obtain ſtrong aſſurance of the fact, five and 
thirty pounds of hemp-ſeed oil varniſh were 
poured upon forty pounds of lampblack in a 
tub, under the inſpection of the imperial aca- 
demy. After ſtanding an hour, the ſuper- 
fluous oil was poured off. The reſiduum 
was left in the tub four hours, then rolled up 
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in a hammock, and laid in a ſhip's cabin, 
where a ſuſpicious fire had broken out, which 
was ſaid to have been produced by ſuch ma- 
terials. The door was ſealed up, a guard ſet 
over it, and four naval officers were directed 
to watch the appearances attentively all night. 
The experiment was begun on the 26th of 
April, 1781, at eleven o' clock in the fore - 
noon. The next morning at ſix ſmoke ap- 
peared iſſuing out of the hammock, and, as 
ſoon as the door was opened, it burſt into 
flames. 

The admiralty directed another experiment 
to be tried. Three pounds of lampblack 
were ſlowly mixed with five pounds of hemp- 
ſeed oil varniſh; and after the mixture had 


| ſtood five hours in an open veſſel, it was tied 


up in linen, and placed in a box. Sixteen 

hours after an offenſive, ſtinking ſmell was 
perceived, but not like that of boiling oil. 
Some parts had grown hot. before this. The 
vapour, that aroſe, was not inflammable, but 
watery. Eighteen hours after the mixture 
had been packed up, more places grew hot, 
began to ſmoke, and ſoon after appeared 
glowing with fire. Other places ſtill were 
ſcarcely warm. The fire ſpread in the mix- 
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ture but lowly, and emitted a thick, dark, 
ſtinking, ſooty vapour. When the bundle 
was taken out of the box, and laid on the 
ſtone floor, ſo that the air had free acceſs to 
it, flames burſt out, with thick ſmoke. Soon 
after clefts appeared here and there, from 
which iſſued vapours, that ſoon roſe into 
flame. On breaking the lumps a little, they 
burſt into a violent flame, near a yard high, 
but it ſoon diminiſhed, and went out. The 
ſmoking, glowing, and flaming fire, however, 
continued for ſix hours; and the maſs re- 
mained redhot for two hours after this. The 
gray, earthy aſhes, that were left, weighed, 
when cold, three ounces and half. 

A perfectly ſimilar mixture being made, 
the fire did not take place till one and forty 
hours after. 

A pack of hemp weighing thirty pounds 
was greaſed with a mixture of fix pounds of 
hemp-ſeed oil and a pound of tallow, placed 
in an oven for an hour, rolled up in a mat 
previouſly warmed, and laid on ſome faggots, 
In an hour's time the pack began to heat; in 
three hours it emitted ſmoke. Being opened, 
it appeared on fire in two places; burned four 
hours with flame; and then continued glow- 
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ing, till in thirty two hours it was reduced to 
aſhes. 

Twenty pounds of wool were greaſed with 
a mixture of two pounds of hemp-ſeed oil, 
and one pound of tallow. The wool was 
placed in an oven for an hour, and then tied 
up in a warm mat. The bundle remained 
cold three days, the wool having abſorbed 
all the greaſe. Another pound of hemp-ſeed 
oil, therefore, was poured on it ; it was put 
into the oven again for an hour; and, being 
tied up in a coarſe cloth, was laid on ſome 
faggots. It now began to ſmoke, and in 

four hours time was on fire. The fire burned 
without flame, as long as the pack remained 
tied up; but as ſoon as it was opened, a low 
flame iſſued from it. After it had continued 
burning forty hours, the fire went ovt. 

Old cloth garments drenched with hemp- 
ſeed oil, dried in an oven, and rolled up to- 
| gether, remained without heating. But when, 
in addition to this, they were greaſed with 
tallow, put into the oven afreſh, and again 
rolled up, they grew hot, in three hours time 
ſmoked, and in four and twenty hours the 

bundle was found charred and ſmouldering. 
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At length it took fire, and was four days be- 
fore it had burned out. 

Cow's hair, beſmeared with tallow, warmed 
in the oven, and put into a bag of matting, 
grew hot in an hourand a quarter. It began 
to ſtink, to ſmoke, and in an hour after burſt 
into flames. 

A quantity of rye bran, weighing two 
pounds, was roaſted in an old copper pot, on 
a coal fire, ſtirring it conſtantly, till it was as 
| brown as pale coffee; when it was poured out 
hot into a piece of linen, and tied up in it. 
In three hours heat and {ſmoke were perceived, 
ſome ſpots burned black appeared, then glow- 
ing fire, and this continued fix hours. On 
repeated trials, the browner the bran was 
roaſted, the ſooner it caught fire. 

Rye flower, and wheaten flower, roaſted 
like coffee, and tied up in linen, took fire 
in ſeven minutes after they were packed up: 
pearl barley, in half an hour: and barley- 
meal, in fourteen hours. 

Rice, roaſted very brown, and packed up, 
was merely charred, and the outſide ſcaled 
=: 

Peaſe, roaſted, pounded, and packed up, 
burned fiercely in half an hour. 
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Coffee berries, roaſted, and packed up, did 
not take fire. But when they were firſt roaſt- 
ed, then ground, afterward roatted - again, 
and packed up hot in a linen cloth, the 
coffee took fire in three quarters of an hour. 

Beans, roaſted, and packed up, did not 
take fire : but bean-meal, treated 1 in the ſame 
manner, did. 

Various kinds of herbs, dried, powdered, 
roaſted brown, and packed up, took fire in 
a longer or ſhorter time. 

Coarſe ſawduſt, roaſted and packed up, 
took fire in an hour. 


Hence it appears, how W many 
things of this kind may prove; and how much 


precaution is neceſſary on many occaſions, 
where commonly nothing is apprehended. 
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CHAP. XXXV. 


SPONTANEOUS COMBUSTIONS OF THE 
HUMAN BODY. | 


IT has been ſeen in the preceding chap- 
ter, that various ſubſtances, or combinations 
of ſubſtances, under certain circumſtances, 
are diſpoſed to generate heat, even to ſuch 
a degree as to conſume themſelves.. But, 
what is more ſurpriſing, and would indeed 
be incredible, were it not confirmed in more 
inſtances than one by teſtimonies of ſuch au- 
thenticity, that we cannot-refuſe our belief, 
our own bodies, while living, may become 
ſo combuſtible, as to burn away without the 
aid of extraneous fuel ; nay, it ſhould ſeem, 
they may even be conſumed by fire, ſponta- 
neouſly generated within them 

In the Tranſactions of the Royal Society 
of Copenhagen we read, that, in 1692, a 
woman of the lower claſs, who for three years 
had uſed ſpirituous liquors to ſuch excels, 
that ſhe took ſcarcely any other nouriſhment, 
having ſitten down one evening in a ſtrau- 
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chair to ſleep, was conſumed in the night- 


time, ſo that next morning no part of her 


was found but the ſcull, and the extreme joints 
of the fingers, all the reſt of her body being 
reduced to aſhes. CEE 
Bianchini, a celebrated phyſician of Vero- 
na, relates the following cafe very circum- 
Rantially. It is atteſted alſo by the marquis 
Scipio Maffei, a learned contemporary of 


Bianchini, who was far from being credulous; 


and was confirmed to the Royal Society of 
London by Paul Rolli. 

The counteſs Cornelia Bandi, of Ceſena, 
aged 62, enjoyed a good ſtate of health. One 
evening, having experienced a ſort of drow- 
ſineſs, ſhe retired to bed, and her maid re- 
mained with her, till ſhe fell aſleep. Next 
morning, when the girl entered. her miſtreſs's 
chamber to awaken her, ſhe found nothing 
but the remains of her body 1n a horrid con- 
dition. At the diſtance of four feet from the 
bed lay a heap of aſhes, amid which were the 


arms, and the legs with the ſtockings on 


them. Between the legs lay the head; but 
the brain, half the hinder part of the ſcull, 
and the whole of the chin, were conſumed. 
Three fingers were found burned to a coal: 


THE PLEASING PRECEPTOR. 169 


the reſt of the body was reduced to aſhes, 
which, when touched, left on the fingers a 
greaſy, fetid moiſture, A ſmall lamp, which 
ſtood on the floor, was covered with aſhes, 
and contained no oil; the tallow of two can- 
dles was melted on a table, but the wicks 
ſtill remained. The bed was not damaged; 
and the bedclothes had been lifted up, and 
thrown on one fide, as when a perſon” gets 
out of bed. The floor was covered with a 
thick, ſlippery moiſture, which adhered to it 
very tenaciouſly. The furniture and tapeſtry 
were covered with a moiſt kind of ſoot of the 
colour of aſhes, which had penetrated into 
the drawers, and ſoiled the linen. This ſoot 
had diffuſed itſelf into a kitchen adjoining, 
adhered to the walls and utenſils, and covered 
a piece of bread in the cupboard, which no 
dog would touch. In the chamber over the 
apartment of the countels, a yeilowiſh, grealy, 
offenſive fluid trickled down from the win- 
dows, The air in it likewiſe was loaded with 
that fine ſoot, and an unuſual offenfive ſmell: - 
and this noiſome odour gradually ſpread into 
the adjacent apartments. 

We do not know how far the counteſs had 
been addicted to the internal uſe of ſpirituous 
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liquors, but ſhe had been accuſtomed to have 
her body bathed all over with camphorated 
ſpirit of wine. 

A third example, we ſhall mention, occur- 
red in France; and the following is the report 
of it, drawn up by Mr. Merille, a ſurgeon of 
Caen, at the requeſt of the officers appointed 
to examine into the fact. 

The body of Mrs. Thuars lay with the 
crown of the head reſting againſt one of the 
andirons, at the diſtance of eighteen inches 
from the fire : the remainder of the body was 
in an oblique poſition before the fireplace, 
the whole being a heap of aſhes. Even the 
moſt ſolid bones had loſt their firm conſiſt · 
ence; ſo that none were diſtinguiſhable, ex- 
cept the coronal, the two parietal bones, two 
of the lumbar vertebræ, part of the tibia, or 
large bone of the leg, and a part of the ſca- 
pula or bladebone ; and theſe were ſo cal- 
cined, that they crumbled to duſt on the leaft 
prefſure. The feet, however, remained ; but 
the right was ſcorched at the upper joint, and 
the left was more burnt. The day had been 
cold, but there was nothing in the grate, 
except two or three bits of wood, about an 
inch in diameter, burnt in the middle, None 
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of the furniture in the apartment was damaged. 
The chair, on which Mrs. Thuars had been 
ſitting, was found at the diſtance of a foot 
from her, and abſolutely untouched. I muſt 
here obſerve, that this lady was exceedingly 
corpulent, above fixty years of age, and much 
addicted to ſpirituous liquors; that on the 
day of her death ſhe had drunk three bottles 
of wine, and about a bottle of brandy ; and 
that the conſumption of the body had taken 
place in leſs than ſeven hours, though, ac- 
cording to appearance, nothing around the 
body was burnt but the clothes.” 
Many other caſes are on record, more or 
leſs circumſtantially related, and more or leſs 
credibly authenticated, but we ſhall conclude 
with two, that happened in this country, and 
appear to be ſufficiently confirmed. 

Grace Pitt, the wife of a filhmonger of 
Ipſwich, about ſixty years of age, had con- 
tracted a habit, which ſhe continued for ſeve- 
ral years, of coming down every night from 
her bed-room, half dreſſed, to ſmoke a pipe. 
On the night of the gth of April, 1744, ſhe 
got up from bed as uſual. Her daughter, 
who ſlept with her, did not perceive ſhe was 
abſent, till next morning, when ſhe awoke ; 


x66 THE PLEASING PRECEPTOR. 


ſoon after which ſhe put or her clothes, and 
went down to the kitchen, where ſhe found 
her mother, ſtretched out on her right ſide, 
with her head near the grate, the hody, hav- 
ing the appearance of a log of wood, conſum- 
ed by a fire without apparent flame, extended 
on the hearth, and her legs-on the floor, which 
was of deal. On beholding this ſpectacle, 
the girl ran in great haſte, and poured over 
hermother's body ſome water, contained in two 
large veſſels, in order to extinguiſh the fire; 
while the fetid odour and ſmoke, which ex- 
haled from the body, almoſt ſuffocated ſome 
of the neighbours, who had haſtened to the 
girl's aſſiſtance. The trunk was in ſome mea- 
ſure incinerated, and reſembled a heap of coal, 
covered with white aſhes. The head, the 
arms, the thighs, and the legs, had alſo parti- 
cipated in the burning. This woman, it 1s 
faid, had drunk a large quantity of ſpirituous 
liquors, in conſequence of being overjoyed, 
to hear that one of her daughters had returned 
from Gibraltar. There was no fire in the 
grate, and the candle had burned entirely out 


in the ſocket of the candleſtick, which was 


Cloſe to her. Beſides, there were found near 
the conſumed body the clothes of a child, 
þ 
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and a paper ſcreen, which had ſuſtained no 
injury by the fire. The dreſs of this woman 
conſiſted of a cotton gown. | 
Mary Clues, fifty years of age, was much 
addicted to intoxication. Her propenſity to 
this vice had increaſed after the death of her 
huſband, which happened a year and half 
before. For about a year, ſcarcely a day had 
paſſed, in the courſe of which ſhe did not 
drink at leaſt half a pint of rum, or aniſeed 
water. Her health gradually declined; and 
about the beginning of February ſhe was at- 
tacked by the jaundice, and confined to her 
bed. Though ſhe was incapable of much 
action, and not in a condition to work, ſhe 
ſtill continued her old habit of drinking 
every day, and ſmoking a pipe of tobacco. 
The bed, in which ſhe lay, ſtood parallel to 
the chimney of the apartment, and about 
three feet diſtant from it. On Saturday 
morning, the 1ft of March, ſhe fell on the 
floor; and her extreme weakneſs preventing 
her from getting up, ſhe remained in that 
fate, till ſome perſon entered, and put her 
into bed. The following night ſhe wiſhed 
to be left alone. A woman quitted her at 
half after eleven, ſhut the door, and locked 
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it, according to cuſtom. She had put on the 
fire two large pieces of coal; and placed a 


light in a candleſtick on a chair at the head of 


her bed. At half after five in the morning 
a {ſmoke was ſeen ifſuing through the window, 


and the door being ſpeedily broken open, 


ſome flames, which were in the room, were 
ſoon extinguiſhed. Between the bed and 
the fireplace were found the remains of the 
unfortunate woman. One leg and a thigh 
were ſtill entire; but nothing was left of the 


bones of the ſcull, body, and arms, were 
wholly calcined, and covered with whitiſh 
aſhes. The people were much ſurpriſed, that 
the furniture had ſuſtained ſo little injury. 
The fide of the bedſtead next to the chimney 
had ſuffered moſt, the wood being ſlightly 
burnt: but the featherbed and clothes were 
ſafe. Mr. Wilmer, a Surgeon of Coventry, 
from whom the above account is taken, ſays, 
that he entered the apartment about two 


hours after it had been opened, and obſerved, 


that the walls and every thing in it were 
blackened, and that it was filled with a very 


diſagreeable vapour, though nothing except 
the body exhibited-any ſtrong traces of fire. / 


ſkin, the muſcles, and the inteſtines. The 
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In each of theſe caſes, and all the others 
recorded, the perſons, to whom theſe diſtreſ- 
{ing accidents happened, had been notoriouſly 
addicted to the drinking of ſtrong liquors; 
one excepted, the counteſs Bianchini; and ſhe, 
of whom nothing of this kind is ſaid, was ac- 
cuſtomed to bathe the body all over with cam- 
phorated ſpirit of wine. The inflammable mat- 
ter, therefore, furniſhed by theſe liquors, appears 
to have been the chief cauſe of the extraor- 
dinary combuſtibility of theſe unhappy per- 
ſons, whoſe fate may ſerve as an additional 
warning againſt the uſe of intoxicating liquors, 
which have occaſioned more bodily diſeaſe, 
and mental infirmity, than any thing elſe 
produced by nature, or invented by man. 


« 


CHAP. XXXVI. 
DOES e BY NATURE *? 


Tarts queſtion, put in this general manner, 
does not well admit of a direct anſwer: we 
will enter into the ſubject, e a _ 
more particularly. ON 
VOL, 11, 1 
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Is a man ſpecifically lighter than water? 

To. ſolve this queſtion, it is requiſite, to 
make a number of experiments with perſons of 
different ages, and different make. Experiments 
of this kind are attended with difficulty, and 
we have too few of them. The following of 
Mr. Robertſon are the beſt. | 

He took a water-caſk, fix feet and half 
high, and two feet and half in diameter at 
each end. Ten perſons, different in height 
and bigneſs, ſubmitted ito the experiment. 
He would willingly have had them fo, that 
there ſhould have been a fat man and a lean 
manof each different height; but he could not 
get them exactly as he wiſhed. A proper 
quantity of water being put into the caſk, 


which ſtood upright on one end, each of 


the perſons was immerſed in it, and the 
height, to which the water roſe, was mea- 
ſured. The height of the water before the 
perſon's immerſion being deducted from this, 
the remainder gave the cubical contents of 
the body immerſed ; from which, and the 
abſolute weight of the body, the ſpecific 
gravity was eaſy to be found. 

The following table exhibits the reſults 
of theſe experiments, 


THE PLEASING PRECEPTOR ns 
Men, Their abſolute weight, Weight of the water diſplaced by them, 


1 1611bs, 160. Slbs. 
2 147 161.6 
3 156 156.6 
4 140 172.6 
5 158 183.7 
6 158 176 
7 140 170.1 
8 132 156.6 
9 121 151.5 
10 146 146.9 


Thus, of theſe ten men, one only appeared 
to be a little heavier than water; all the reſt 
were lighter, and ſome indeed much lighter. 
We cannot rely implicitly on theſe experi- 
ments, however; for Mr. Robertſon con- 
feſſes, that they were not ſo perfect, as might 
have been wiſhed. The perſons were im- 
patient to get out; would not remain long 
enough with the head under water; and 
roſe up quickly, ſo that the furface of the 
water was not ſuffered to come to a perfe& 
level. In conſequence, the height of the 
water was not meaſured with ſufficient ac» 
curacy. | 
From theſe experiments, however, it ſuf- 
ficiently appears, that the human body in 
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general is at leaſt as light, if not lighter, than 
water. A thin, rawboned perſon may per- 
haps be a litfle heavier than water, than 
freſh water at leaſt: while thoſe who are fat, 
and whole bones are ſlender, will probably be 
found much lighter. If a perfon bathing 
let hamſelf fink in the water, where it is not 
too ſhallow, and remain motionleſs, he will 
find himſelf carried along by the ſtream, 
without ſinking to the bottom. In ſuch 
experiments ſome difference is made by in- 
ſpiring or expiring before ſtopping the breath; 
for when the lungs are full of air they occupy 
more room by ſome inches, and thus dimi- 
niſh the ſpecific gravity of the body. 
But the queſtion, whether man ſwim na- 
turally, does not turn on his ſpecific gravity 
alone. Man cannot live without breathing. 
If, therefore, he be not heavy enough, to 
fink to the bottom, when wholly or nearly 
immerſed in water, this is not ſufficient, 
The head muſt be ſo far out of water, that 
he can breathe through the noſe at leaſt, if 
not through the mouth, or he will be ſuffo- 
cated. Moſt people will find the exertion 
of ſome power neceſſary to effect this; and 
muſt therefore move their limbs in fuch a 
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manner, that the reſiſtance of the water to 
their effort ſhall impel the body upward again 
when ſinking. If the hands and feet be 
moved in a perpendicular direction, this will 
effectually keep the head above water, but 
it will not produce any change of place. For 
this purpoſe it is neceſſary, that the hands, 
or feet, or both, be moved in an oblique 
direction, which will impel the body for- 
ward, at the ſame time that it raiſes it in the 
water. | 

A man may ſwim either in a perpendi- 
cular poſition, or in a poſition nearly hori- 
zontal. In the latter caſe. he may ſwim 
either on his back or on his belly. — 
Swimming 1n a perpendicular poſition has 
the advantage of being a poſture, to which 
man is accuſtomed, and in which he may 
move his limbs nearly as in walking: hy- 
droſtatically conſidered, however, it has the 
diſadvantage of requiring the whole head to 
be kept above water, which is not neceſſary 
in ſwimming on the back; and the ſwimmer 
cannot employ his exertions with ſo good 
effect to propel himſelf forward, as in the in- 
clined poſition, while at the ſame time his 
progreſs 1s retarded by the reſiſtance of the 
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water to a greater ſurface. The art of keep- 
ing the body perpendicular, by moving the 
feet alone directly upward and downward, 
the hands remaining at reſt, is called treading 
water. | 

Swiniming on the belly is perhaps the moſt 
laborious mode, becauſe the body is in an 
unuſual poſture, and the limbs are employed 
in a manner, to which they have not been 
accuſtomed, It is the beſt, however, for 
advancing forward, becauſe the efforts of both 
hands and arms are employed to moſt ad- 
vantage, and the reſiſtance of the water is 
but ſmall. The nearer the body is to a hori- 
zontal poſition, the leſs this refiſtance, and 
the greater the propelling power. In this 
mode, however, it is equally neceflary, to 
keep the head above water. 

Swimming on the back is the eaſieſt mode 
of all, becauſe in this poſition . the greater 


part of the head may be under water, for, if 


the noſe and mouth be above the ſurface, it 
1s ſufficient. Hence, as very little of the 
body 1s to be kept above water, little effort 
is required for this. In this poſition. the 
feet can act very efficaciouſly, but the hands 
have little power, to propel the body for- 
ward. 
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As it is not our buſineſs here, however, to 
teach the art of ſwimming, but to explain 
it's phyſical principles, we muſt refer for far- 
ther inſtructions to Bernardi's Treatiſe on 
Swimming“, Salzmann's Gymnaſtics for 
Youth, and the Encyclopedia of * 
Exerciſes 5. 


CHAP. XXXVII. 


ARTIFICIAL HELPS FOR SWIMMING. 


SWIMMING is ſuch an agreeable exerciſe, 
that many, who have not fufficient {kill,” to 
keep themſelves properly above water, would 
gladly participate in the healthful amuſement ' 
it affords. It is laborious, likewiſe, to thoſe, 


* 'This is a german book ; but there is an engliſh 
tranſlation of a little treatiſe on the art by Thevenot, 
which, is a uſeful tract. 

+ A vanſlation of this work has been publiſhed by 
J. Johnſon, St. Paul's Churchyard, 

$ This is a german work, in 3 large vols. 8vo, by 
the author of the Pleaſing Preceptor. 
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to whom conſiderable practice has not ren- 
dered eaſy the movements it requires. Some, 
too, have been afraid, to rely entirely on 
their own powers, leſt the cramp, or any 
other accident, ſhould ſuddenly deprive them - 
of the capacity of exerting them. Hence 
long ago men began to turn their minds to 
artificial helps, capable of ſuſtaining them in 
the water without any action of their own, 
fo that they ſhould have no occaſion for ex- 
erting any power, except to impel themſelves 
forward, and might reſt whenever they 
pleaſed. | 

Theſe helps may be divided into tw 
claſſes: ſuch as ſwim, and help to ſupport 
the body, by their little ſpecific gravity ; 
and ſuch as produce the ſame effe& by their 
form. 

To the firſt claſs belong cork, light wood, 
reeds, and the like, placed under or about 
the breaſt. Of theſe, cork is particularly ſer- 
viceable, from it's little ſpecific gravity, as 
it has not one fourth of the weight of water. 
A well dried piece of cork, indeed, will not 
ſink above a fixth or eighth part of it's bulk 
in water: but when it is uſed for ſwimming, 


the body 1t ſupports will preſs it down, and 
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the water will infinuate itſelf into the -large 
interſtices, expel the air, which rendered it 
ſo light in appearance, and reduce it to it's 
real ſpecific gravity. That this is the fact 
may be ſeen by holding a piece of very dry 
cork under water, when the air, then ex- 
pelled, will aſcend to the ſurface in bubbles. 

The uſe of cork for the purpoſe of ſwim- 
ming has long been known. Among . the. 
ancients it was conſidered as an accompliſh- . 
ment, ine cortice natare, to ſwim without 
corks: on the other hand, not to be able to 
ſwim was ranked with not having learned to 
read. Nec literas nec natare ſcire, was a 
proverbial expreſſion for a man completely. 
ignorant: the man, who could neither read 
nor ſwim, it was ſuppoſed, could know no- 
thing. g 

Cork is not only light, but very conveni- 
ently applicable to the purpoſe, as it is eaſily 
cut into any ſhape, and is neither hard 
nor unpliable. It may be uſed in various 
ways. Whole pieces may be taken, and 
made into a ſort of cuiraſs: or it may be 
cut into ſlips, and theſe ſtitched between two 
pieces of linen, cotton, or flannel, ſo as to make 
a. waiſtcoat. Theſe are the beſt modes of 
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uſing it; but the moſt common is, to take a 
few pieces of cork, ſtring them on a cord, 
and confine them by tying a knot at each 
end. The ſwimmer lays his breaſt on the 
middle of this cord, in ſuch a manner, that 
the corks, equally divided, lie juſt behind 
the armpits. A broad belt, however, is bet- 
ter for this purpoſe than a cord, as it will be 
leſs uneaſy to the ſwimmer : but, whichever 
of theſe is uſed, there ſhould be another cord 
or belt faſtened to the middle of it, forming 
a loop to go round the neck, that the corks 
may not ſlide down under the belly, which 
would A endanger the ſwimmer's 
life. 

How much cork is neceſſary, to enable a 
man to ſwim ? 

This of courſe muſt depend on the ſpecific 
gravity of the perſon, and his abſolute weight; 
from which, if they be known, and the ſpe- 
- cific gravity of cork, an anſwer to the queſ- 
tion may eafily be found. That my young 
readers may know how to anſwer ſimilar 
queſtions themſelves on eccafion, I will ſtate 
a caſe for their inftru&ion. 

Suppoſe the perſon, when immerſed in 
water vp to the neck, occupies the ſpace of 
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two cubic feet : he will then loſe as much of 
his own weight as equals the weight of two 
cubic feet of water, or 123 pounds. Allow his 
abſolute weight to be 135 pounds; and the 
ſpecific gravity of cork to be one fourth of 
that of water. The weight of the cork re- 
quired we will repreſent by x. The young 
reader muſt not be ſtaggered at the algebraic 
mode of notation by letters and ſigns; for, 
inſtead of rendering things difficult and myſte- 
rious, it makes them eaſy and evident, as 
ſoon as their fgnification is underſtood. 

Now the zlbs. of cork, when wholly im- 
merſed, will diſplace 4 z lbs. of water; and 
the weight of the perſon and the cork, 135 
+z, muſt equal that of the water diſplaced 
by both, 1234 4, in order that the perſon 
may ſwim as required. Hence we have the 
following equation. 

123+4Tt=135+T7 

Conſequently 123737135. 
Therefore , ,  gx=135—123=12. 
Whence we find _ x=4. 

Four povnds of cork, therefore, will keep 
ſuch a perſon from finking, ſo that he will 
remain with his head completely above 
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The ſecond claſs of artificial helps for 
ſwimming are ſuch as ſupport the body by 
their figure, that is, by being hollow, ſo as to 
include air within them. 

Of theſe the principal are bladders. Theſe 
are ſo far convenient, that a pair may be 
carried with eaſe in the pocket, while not 
inflated ; and when the perſon arrives at the 
_ water's ſide, he may ſoon blow them up, and 
put them on. They are uſed in the ſame 
manner as corks; the caution given above 
reſpecting which is equally neceſſary witli 
them: but, like the reſt of this claſs, they 
are not ſo ſecure as cork, for a hole acciden- 
tally made in one of them, or the ſlippin 
of the ſtring, may deprive the ſwimmer of 
their aſſiſtance unawares. Indeed a perſon, 
who cannot ſwim tolerably well; ſhould. on 
no account venture out of his. depth with 
bladders. A learner, who finds it difficult 
to acquire the art of ſwimming, either from 
weaknefs or awkwardneſs, may find them of 
ſervice, to ſupport him in the water, till he 
is enabled by practice, to move his legs and 
arms with more effect and leſs fatigue: but 
this he may do equally well without going 
out of his depth, and then, if the bladders 
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be properly ſecured from ſlipping-down below 
the breaſt, he will be ſafe from danger. 

Inflated ſkins were uſed-for- ſwimming in 
ancient times. Livy ſpeaks of this, by the 
by, as a common practice among the Spa- 
niards in thoſe days. Kepler's ſwimming gir- 
dle is made of leather, hollow, and inflated. 

The aquatic ſhield propoſed: hy Wagenſeil: 
is equally inſecure, and more incommodious, 
as it conſiſts of a hollow box of woed faſtened 
round the body. 

Cork, indeed, is the beſt and moſt ſecure 
of all artificial helps, though not ſo conve 
nient for carriage as bladders. | 

For thoſe, who can ſwim by the exertion 
of their own powers, all theſe helps are un- 
neceflary;; unleſs in ſea voyages, when it 
would be prudent, perhaps, for every one; 
to provide himſelf with a cork waiſtcoat, . 
that he might. incur leſs danger in caſe af 
ſhipwreck. 

On this occaſion we muſt not omit the 
ſimple contrivance of the Chineſe; which con- 
ſiſts of four pieces of thick. bamboo; about 
two feet long each, tied together at a little 
diſtance from the ends, ſo as to form a ſquare 
opening in the middle, through Which the 


28d THE PLEASING PRECEPTOR. 


head and arms are thruſt. Theſe are then 
ſecured from ſlipping down, and will ſupport 
x-perſon in the water effectually. 


CHAP. XXXVIII. 
OF THE DIVING-2EEL. 


As we ſometimes find it neceſſary, to ſup- 
port ourſelves on the ſurface of the water, 
there are other occaſions, on which it would 

be convenient for us, to ſtay ſome time be- 
neath. But a man cannot remain under wa- 
ter, without being ſuffocated, longer than 
be can diſpenſe with taking breath. By 
practice from an early age, a perſon may ac- 
quire a capacity of remaining under water 
for a few minutes, without injury: and it is 
well, to acquire this capacity, as it may be 
| * on many occaſions. 
| t 


convenient for a man, to deſcend: into the 
water ſurrounded by air, ſo that he may 


as this capacity in general can be ac- 
| quired only to little extent, it is much more 
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continue there to breathe as uſual. Hence 
long ago attempts have been made, to con- 
trive means of deſcending under water,. with-- 
out danger of being drowned, and even of 
doing many things in that fituation. The 
poſſibility of ſuch a proceeding may be ſeen 
by an experiment eaſy to be made, which 
probably firſt led to the invention, in mod- 
ern times ſo celebrated, under the name ß 
the diving-bell, 

Take a ſhort bit of wax taper, ſtick it on 
a- piece of cork, light it, and ſet it on the- 
ſurface of a bucket of water. Invert a drink- 
ing glaſs, place it over the taper; and depreſs: 
the glaſs, till the water covers it, You will 
ſee, that the water riſes a very little way in 
the glaſs, but the upper part of the glaſs will. 
remain full of air, in which the taper, float- 
ing on the ſurface of the glaſs, will continue 
to burn, till the air is rendered incapable of 
feeding the flame. | ; 

What the drinking glaſs is in this experi- 
ment in little, the diving-bell is on a larger 
ſcale. This machine has been brought to a 
conſiderable degree of perfection in modern 
days, though the invention itſelf appears to 
be of conſiderable antiquity. Even Ariſtotle 
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mentions, that divers made uſe. of a caldron, 


to enable them to remain longer under water. 


This, however, is not perhaps to be conſidered 


as an account of what might properly be 


called a diving-bell. The tranſlators of the 


areek original, indeed, have added, that the 


divers inverted the caldron over their heads, 


and thus deſcended into the water. But 


Ariſtotle himſelf does not expreſsly ſay this ;. 
his words ſeem rather to imply, that ſuch. 


caldrons,. full of air, were ſent down to the 


divers, when they had been ſome time under 
water, that they might take breath in them, 
and ſo recruit themſelves, to remain under. 


water afreſh. . 


In the time of Charles the fifth, ſomething: 
more preciſe on the ſubject occurs. Taiſnier, 
who was governor to the pages of that em- 
peror, ſaw an experiment at Toledo, in 1538, 
which two greeka formed in the preſence of 
that emperor, and which he deſcribes in the 


following manner. 


«. If the ignorant vulgar. were told, that 
a perſon could. deſcend amid the waves of 


the Rhine to the bottom of the river, with 


out wetting his clothes, or any part of his. 
body; nay that he could bring up fire burn- 
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ing through the water; they would lauglt 
at the-narrator, and declare it to be impoſ- 
ſible. Yet this I myſelf ſaw, in the year 
1538, in the ſpaniſh city of Toledo; where 
the experiment was made in the preſence of 
the emperor. Charles the fifth, and near ten 
thouſand ſpectators, by two greeks. Theſe 
men took a large caldron, inverted: it, and 
ſuſpended it by a rope. In the cavity of it 
they fixed croſs pieces of wood, to ſup- 
port themſelves and the fire. Round the 
rim of the caldron they faſtened pieces of 
lead, which were equally diſtributed, ſo that 
the caldron hung evenly balanced, with the 
brim in a horizontal poſition. This was done, 
that one part might not touch the water 
ſooner, or with more force than another 
otherwiſe it might eaſily have happened, that 
the water would overpower the air included 
in the caldron, and reſolve it into a fluid.“ 


llt appears, that the writer of this account had 
very erroneous ideas on this ſubject. The fact is, if 
one fide of the veſſel were heavier than. the other, the 
brim would touch the water obliquely, and ſo.include 
leſs air, becauſe the air would have a free paſſage out, 
till the higher part of the brim was immerſed. Be- 
ſides, the veſſel not being exactly balanced, the upward 
preſſuxe of the air, in.deſcending, would be fironger - 
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I, however, the caldron, thus prepared, be let 


will make itfelf room. Accordingly,. the 


men in the machine will remain perfectly 


dry amid the water, till the included air is 


weakened by repeated breathing, and con- 


verted into a leſs ſubtile fluid, being abſorbed. 


by the denſe moiſture of the water.“ If, 


however, the caldron be ſlowly drawn up 


againſt the higher ſide, than againſt the lower, which 
would be more perpendicular; ſo that it would raiſe 
the higher ſide ſtill more, and thus let more air eſcape, 
till the veſſel would be completely overturned, and filled 
with water. 


* Here again Mr. Taiſnier is miſtaken. The air 
| bs not converted into a denſer fluid, but rendered unfit 
for breathing in a different way. The air of our at- 
moſphere is not a ſimple ſubſtance, but a compound; 
and it is only one of it's conſtituent parts that is capa- 
ble of ſupporting life. Every time we breathe, a certain 
quantity of air is taken into the lungs. Theſe ſepa- 
rate from it that part, which is neceſſary to life, and 
expire the reſt. Thus by repeated breathing in a given 
quantity of air, the part neceſſary to life will be gradu- 
ally conſumed, and the remainder will be totally incapa- 
ble of ſupporting life; ſo that a perſon will as inevitably 
die in it, as if he were completely immerſed in water 


alone. It is to be obſerved, the ſame part of the air, 


down into the water with ſufficient ſlowneſs, 
the air, encloſed in it by means of the water, 
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again in due time, the men will remain dry, 
and the fire unquenched.“ | 

So far this account, the oldeſt we have, of 
the important invention of the diving-bell.. 
But this. does not prove, who was the firſt: 
perſon, that dived under water in a caldron,. 
or other hollow veſſel: though we learn from 
it, that the contrivance was known in the 
fixteenth century. 

In the following century, we know, a ma- 
chine on this principle was uſed, for the pur- 
poſe of fetching up goods from the bottom 
of the ſea. When the ſpaniſh. armada was 
defeated in 1588, ſome of the ſhips, that 
endeavoured: to eſcape by paſſing round Scot- 
land, were wrecked on the iſland of Mull. 
One of theſe, according to the report of ſome: 
of the Spaniards, who were ſaved, had con- 
ſiderable treaſures on board. This ancient 
ſtory tempted perſons, from time to time, to 
make various endeavours for the recovery of 
the valuables, that were ſunk. In 1665, 
a perſon ſucceeded in bringing up a feu guns, 


which ſupports life, maintains combuſtion alſo; ſo that 
fire burning in a given quantity of air reduces it ta- 
the fame ſtate as breathing in it. 


ts THE PLEASING PRECEPTOR. 


but they did not ſufficiently repay the ex- 
owe of the undertaking. 


Some years after an attempt of the like 


Kid was ence more brought forward. Wil- 
ham Phipps, the ſon of a blackſmith in 
America,. propoſed to go down and unload 
a valuable ſpaniſh- ſhip; which. had been loſt 
on the coaſt of Hiſpaniola. His ſcheme ap- 
peared ſo plauſible to Charles Il, that he fur- 
niſhed Phipps with a veſſel, and every thing 
requiſite to the undertaking. Accordingly, 
in 1683, he ſet. fail ; but was unſucceſsful, 
and returned in great diſtreſs, though firmly 
convinced of the practicability of his deſign. 
He ſolicited another ſhiꝑ, therefore, from 
James II, who had now aſcended the throne. 
Having failed a ſecond time, he. ſought to 
carry his enterpriſe into execution by the 
aſſiſtance of private individuals, and opened 
a ſubſcription for. the purpoſe. At firſt he 
was laughed at; but at length the duke of 
Albemarle took up the affair, and advanced 
a conſiderable ſum of money, toward making 
the neceſſary preparations for a new voyage. 

| Phipps ſoon procured the remainder, and 
Gailed in 1687, in a veſſel of two hundred tons, 
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to try his fortune once more. At firſt all 
his attempts were in vain: but at length, 
when his patience was nearly exhauſted, he 
ſucceeded in bripging up from the depth 
of ſix or ſeven fathoms treaſure to the value 
of three hundred thouſand pounds, with 
which he returned ſaſe to England. Of this 
he had about twenty thouſand pounds for 
his own ſhare; the duke of Albemarle had 
ninety thouſand ; and the reſt was divided 
amongſt the other ſubſcribers, in proportion 
to the ſums they had advanced. On his re- 
turn, fome perſons would have perſuaded 
the king, to ſeize the ſhip and cargo; pre- 
tending, that Phipps did not give the king 
a juſt account of the buſineſs, when he foli- 
cited his permiſſion for his voyage. James, 
however, nobly anſwered, that he knew Phipps 
to be an honeſt man; and that he and bis 
owners ſhould ſhare the whole among them, 
were it as much again. Not ſatisfied with this, 
as a reward for his enterpriſing ſpirit, the 
king conferred upon him the honour of 
knighthood. Phipps was afterward raiſed 
to higher dignities, and died at London in 
1693. er. e 

On this occaſion the duke of Albemarle 
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folicited from the king the poſt of governor 
of Jamaica, to get more out of other ſhips, 


that had been wrecked in thoſe parts. But, 


Whether it were, that all the treaſure had 
been gotten out before, or that it had been 
«diſperſed by the waves after the ſhips had 
gone to pieces, this is certain, that nothing 
was ever found of ſufficient value, to repay 
the labour of the ſearch. 

From the ſucceſs of theſe trials, bene 
others were induced, to make fimilar attempts 
in different places, though to little purpoſe. 
Of theſe, that excited moſt attention, which 

was made anew near the iſland of Mull, in 
1688, on which occaſion the duke of Argyle 
was the principal perſon concerned. The 
divers went down to the depth of ſixty feet, 
remained there an hour at a time, and brought 
up golden chains, money, and other valuables, 
Þut all together to no great amount. 

Since this period improvements have been 
made in the diving-bell, by Dr. Halley, 
Mr. Triewald, a Swede, and 1 Spalding, 
of Edinburgh. 

By Dr. Halley's improvement the water 
was kept entirely out of the bell at any 


depth, and the air ſpoiled by reſpiration 
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was exchanged for freſh air at pleaſure, ſo 
that the diver might remain under water as 
long as he pleaſed. The following is his own 
account of the contrivance. 

< The bell I made uſe of was of wood, con- 
taining about ſixty cubic feet in ĩt's concavity; 
and was of the form of a truncate cone, 
the diameter of which at the top was three 
feet, at the bottom five. This I coated 
with lead, ſo heavy, that it would ſink empty; 
and I diſtributed the weight ſo about it's 
bottom, that it would go down in a perpen- 
dicular direction, and no other. In the top 
I fixed a ſtrong but clear glaſs, as a window, 
to let in the light from above; and likewiſe 
a cock, to let out the hot air, that had been 
breathed : and below, about a yard under the 
bell, I placed a ſtage, which hung by three 
ropes, each of which was charged with about 
one hundred weight, to keep it ſteady. This 
machine I ſuſpended from the maſt of a ſhip 
by a ſprit, which was ſufficiently ſecured by 
ſtays to the maſt-head, and was directed by 
braces, to carry it overboard clear of the 
ſhip's fide, and bring it on board again, as 
occaſion required. 


To ſupply air to this bell when _ 
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water, I cauſed a couple of barrels, about 
36 gallons each, to be caſed with lead, ſo as 
to ſink empty; each of them having a bung- 
hole in it's loweſt part, to let in the water, 
as the air in them condenſed on their deſcent; 
and to let it out again, when they were drawn 
up full from below. And to a hole, in the 
uppermoſt part of theſe barrels I fixed a 
leathern trunk, or hoſe, well liquored with 
bees-wax and oil, and long enough to fall 
below the bunghole, being kept down by 
a weight appended : ſo that the air in the 
upper part of the barrels could not gſcape, 
unleſs the lower ends of theſe hoſe were firſt 
lifted up. W 
The air-barrels being thus prepared, I 
fitted them with tackle, proper to make 
them riſe and fall alternately, aſter the man- 
ner of two buckets in a well; which was 
done with ſo much eaſe, that two men, with 
leſs than half their ſtrength, could perform 
all the labour required: and in their deſcent 
they were directed by lines faſtened to the 
under edge of the bell, which paſſed through 
Tings on both fides the leathern hoſe in each 
barrel; ſo that, fliding down by theſe lines, 
they came readily to the hand of a man, 
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who ſtood on the ſtage on purpoſe to re- 
ceive them, and to take up the ends of 
the hoſe into the bell. Through theſe hoſe, 
as ſoon as their ends came above the ſur- 
face of the water in the barrels, all the air, 
that was included in the upper parts of 
them, was blown with great force into the 
bell; while the water entered at the bung- 
holes below, and filled them: and as ſoon 
as the air of one barrel had been thus re- 
ceived, upon a ſignal given, that was drawn 
up, and at the ſame time the other deſcend- 
ed; and, by alternate ſucceſſion, furniſhed 

air ſo quick, and in ſo great plenty, that I 
myſelf have been one of five, who have 
deen together at the bottom in nine ot 
ten fathoms of water, for above an hour 
and half at a time, without any ſort of 
ill conſequence: and I might have continued 
there as long as I pleaſed, for any thing that 
appeared to the contrary. Belides, the whole 
cavity of the bell was kept entirely free from 
water, ſo that I ſat on a bench, which was. 

diametrically placed near the bottom, wholly 
dreſſed, with all my clothes on. I only ob- 
ſerved,” that it was neceſſary to be let down 
gradually at firſt, as ahout twelve feet at a 
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time; and then to ftop and drive out the 
water that-entered, by receiving three or four 
barrels of freſh air, before I deſcended farther. 
But being arrived at the depth deſigned, 1 
then let out as much of the hot air that had 
been breathed, as each barrel would repleniſh 
with cool, by means of the cock at the top 
of the bell; through the aperture of which, 
though very ſmall, the air would ruſh with 
ſo much violence, as to make the ſurface of 
the fea boil, and to cover it with a white foam, 
notwithſtanding the weight of the water over 
Thus I found, that I could do any thing, 
that required to be done juſt under us; and 
chat, by tak ing off the ſtage, I could; for a 
ſpace as wide us the circuit of the bell, lay 
the bottom of the ſea fo ſar dry, as not to 
be over ſhoes thereon. And by the glaſs 
window ſo much light was tranſmitted, that, 
when the ſea was clear, and eſpecially when 
the Sun ſhone, I could fee perfectly well to 
write or read; much more to faſten or lay 
hold of any thing under us, that was to be 
taken up. And by the return of the air- 
barrels, I often ſent up orders, written with 
an iron pen on ſmall plates of lead, dire&ing 
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how to move us from place to place as ocea · 
fon required. At other times, when the 
water was troubled and thick, it would be 
dark as night below; but in ſuch caſes I 
have been able to keep a candle burning in 
the bell as long as 1 pleaſed, notwithſtanding 
the great expenſe of air neceflary to maintain 
flame. nn 
„By an additional contrivance, I have 
found it not impracticable for a diver, to go 
out of an engine to a good diſtance from it, 
the air being conveyed to him with a con- 
tinued ſtream, by ſmall flexible pipes; which 
pipes may ſerve as a clew, to direct him back 
again, when he would return to the bell.“ 
This ingemous contrivance of Dr. Halley, 
however, is liable to two inconveniences. — 
The raiſing of the bell depends entirely on 
the perſons on board the veſſel; and as it 
has a very conſiderable weight, even when 
in water, it requires a great deal of labour: 
but when it comes to be raifed out of the 
water, the ſtrain upon the ropes is very great, 
and if they ſhould break, the perſons in the 
bell muſt inevitably periſh. Beſides, the 
bottom of the ſea is in many places ren- 
dered uneven by rocks; and if one of the 
K 2 
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edges of Dr. Halley's bell ſhould light upon 
a rock, the bell would infallibly be overſet, 
before a ſignal could be made to the perſons 
above. | 

- To obviate theſe dangers, Mr. Spalding 
took a very ſimple, caſy, and i ingenious me- 
thod. His bell, like Dr. Halley's, is a trun- 
cated cone of wood, but not coated with 
lead. ;Round the lower part arc ſuſpended 
leaden weights, ſufficient to keep the mouth 
of the bell always parallel with the ſurface of 
the water, whether the whole machine be 
heavier or lighter than an equal bulk of 
water, but not ſufficient to fink the. bell. 
To effe&t this, another weight is added, 
which 1s ſuſpended trom the centre of the bell 
in the inſide by a pulley, ſo that it can be 
raiſed or lowered at pleaſure by the perſon 
within. Thus it is obvious, that, if the 
ropes above break, or the machine ſhould 
be in danger of being overturned by a pro- 
jecting rock at the bottom of the ſea, tle 
perſon or perſons within may immediately 
ſtop it's deſcent, or allow it even to riſe to 
the ſurface, by lowering the weight e 
to the pully. 


'THE PLEASING PRECEPTOR 8" 197 


Unfortunately, in June, 1783, Mr. Spald- 
ing went down in Dublin bay, with another 
gentleman, to ſurvey the wreck of an impe- 
rial Eaſtindiaman, ſunk in ſeven fathom wa- 
ter, when they both periſhed. As they bad 
been down three times the day before, the 
fatal accident was probably owing to their 
not being duly ſupplied with air by their aſ- 
ſiſtants above, who were certainly negligent, 
for it appeared afterward, on a legal exami- 
nation into the affair, that the ſignal 2 55 
were enn. 


OTHER CONTRIVANCES FOR DIVING. } 


DirrEREVr perſons, at various times, have 
invented other means, to enable them to re- 
main under water, but not equally uſeful 
and effectual with the diving-bell, though 
they deſerve to be briefly noticed. 

We read, that the divers in the Mediter- 
ranean uſed to take in their mouths aſponge 
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ſoaked in oil, to enable them to remain 
longer under water. At leaſt fo it is ſaid; 
though it is very probable, that the oil was 
for the purpoſe of ſmoothing the water over 
them, to enable them to ſee objects clearly. 
In Vegetius's book on the Art of War 
are ſome figures by the editor, but not ex- 
plained in the work itſelf. Among theſe 
one repreſents a method of catching fiſh with 
tze hand at the bottom of the ſea. The 
diver has his head incloſed in a caſe, which 
will not admit water; and to the caſe is 
_ annexed a long leathern pipe, the aperture 

of which floats on the ſurface, ſo that the 
diver may take breath through it. Little, 
however, can be expected from a contrivance 
like this, particularly where the _ is 
confiderable, 

Another contrivance, which ſeems to be 
an improvement on the former, conſiſts, like 
it, of. a caſe for the head, but furniſhed with 
two tubes, both, opening above the water. 
Through one of theſe freſh air is blown in 
by means of a pair of bellows, while the 
ſpoiled air is let out through the other; ſo 
that a circulation is kept up, by means of 
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which the diver has a conſtant ſupply of good 
air in his cap. This too can be of little 
ſervice, elpecially in great depths: thought 
the plan ſeems not altogether erroneous, and 
perhaps might be united with that of the 
diving-bell, as by Dr. Halley, to ſome ad- 
vantage. The pipes, it is true, muſt be of 
conſiderable length, not too ſmall, and kept 
diſtended by ſome means, as by rings at ſhort 
diſtances on the inſide, to prevent the preſ- 
ſure of the water from cloſing up the paſſage. 

A ſcheme not different in principle, in- 
deed, from the diving- bell, may be ſeen in 
a book on fortification, written by an italian, 
named Lorini, and publiſhed in the begin- 
ning of the ſeventeenth century. This ma- 
chine conſiſts of a ſquare box, caſed with 
iron, and furniſhed with windows, and a 
ſeat for the diver, 

The method adopted by a gentleman of 
Devonſhire appears to be ſuperiour to any 
of theſe, and on ſome occaſions perhaps pre- 
ferable to the diving-bell itſelf. He has a 
large caſe of ſtrong leather, perfectly water- 
proof, which will hold about half a hogſhead 
of air. This is ſo caatrived, that, when 
ſhut up in it, he can walk at the bot tom of 


K 4 


260 THE PLEASING PRECEPTOR. 


the fea, go into any part of a veflel, that is 
wrecked, and take out the goods. By means 
of this machine, which he has uſed for a 
number of years, he is ſaid to have acquired 
a. large fortune. 

But all theſe experiments are trifling in 
magnitude compared with that of Cornelius 
Drebbel, who, about two centuries ago, con- 
ſtructed a veſſel, which was rowed along 

under water in the Thames, with ſeveral per- 
ſons on board. And it was but in the year 

1774, that a mechanic of the name. of 

Day had a ſhip built at Plymouth, in which 

he went down under water, and, after flay- 

ing twelve hours, roſe again, by letting looſe 

ſome weights, that were faſtened to the ſhip's 

bottom. On a ſecond trial, however, in 
_ twenty-two fathoms water, Mr. Day was not 
ſo ſucceſsful : for, whether the ſhip were 
overturned by the unevenneſs of the bottom, 
ſo that he could not diſengage the weights; 
whether the machinery were injured, fo that 
it would not take eſſect; or whether any 
thing happened to himſelf within, as faint- 
neſs, or drowſineſs, that-rendered him unable 
to act; he periſhed at the bottom of the ſea, 


the ſhip never appearing again. 14 2 
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CHAP. XL. 
ACCOUNTS OF SWIMMERS AND DIVERS. 


Tux people of the South-Sea iſlands, with 
whom we have become acquainted through 
the means of modern voyagers, are particu+ 
larly. expert in ſwimming and diving. At 
Otaheite men and women ſwam off to the 
ſhips, which lay out at ſome diſtance from 
the ſhore, and ſported about them like am- 
phibious animals. Beads, nails, and other 
{mall heavy bodies, thrown out of the ſhip 
into the ſea, they caught before they reached 
the bottom. They | feem, indeed, to be 
nearly as much in their own element in the 
water, as on land: the children are accuſ- 
tomed to it from an early period, learn” to 
ſwim almoſt as ſoon as to walk, and acquire 
ſuch dexterity by daily practice, that they 
can continue on the water for hours together. 
When Surville, a celebrated french navi- 
gator, was at the Baſhee iſlands, in 1769, he 


detained ſeveral of the natives as priſonen, 


an account of ſome miſunderſtanding, that 
23 


* 
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aroſe. The ſailors tied their hands behind 
their backs, and were conducting them to 
the captain's cabin; when ſome of them 
had the boldneſs, to leap into the ſea, bound 
as they were; and, to the aſtoniſhment of 
the french, they ſwam in this manner to 
one of their canoes, which was at ſuch a 

diſtance, as'to have nothing to fear from the 
| tips. 

At the Sandwich iſlands the 3 
ae had in their ſervice particularly ex- 
pert divers, to be employed by them on 
neceſſary occaſtons. . In 1788 our ſeamen. 
had a proof of the ability of the divers of 
the king of Owhyhee. Their cable having 
parted, they had loſt the anchor in a con- 
fiderable depth of water, and. requeſted the 
king to ſend his divers to ſearch for it. They 
came, and prepared | themſelves for the en- 
terpriſe by certain ceremonies. Their eanoes 
being come to. the place where the anchor 
was ſuppoſed to lie, one of the chiefs diſ- 
tributed a port ion of taro roots, in calebaſhes, 
to ſix men, who were about half an hour 
eating it. Another then gave three loud 
ſhouts, and waved a white cloth over his 

head. At this ſignal, the fix men leaped into 
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the ſea, and diſappeared. Four of them 
came up again in about five minutes. The 
fifth remained one minute longer, and was 
nearly exhauſted when he roſe to the ſurface; 
but two men immediately caught hold of 
him, and lifted him into the canoe. Still 
there was nothing to be ſeen of the ſixth, 
and he was given over for loſt, when he 
appeared for a moment, but immediately. 
ſank again. Three of the divers leaped in- 
ſtantly after him, and brought him up ſenſe- 
lets. The blood guſhed out of his mouth. 
and noſe; but after a time he recovered, . 
and ſaid, that he had found the anchor, and 
looſened the cable from it. He had been ſeven. 
minutes and half under water. The anchor 
lay too deep, to be gotten up; the divers, how-- 
erer, were amply rewarded for their trouble. 
A ſew days after another anchor was loſt, . 
and recourſe was had to the king's divers 
again. The former ceremonies were repeated, 
and they leaped into the water as before. 
On this occaſion neither of them remained: 
more than four minutes under water, and 
the anchor was not found. They were 
ſent down a ſecond time, but with no better 


ſueceſs. At length the ſeamen hocked the 
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anchor, by dragging a grapnel along the ground, 
and thus diſcovered where it lay. Two of the 
divers then went down with a hawſer three 
inches and half thick; paſſed it through the 
ring of the anchor, in twenty fathoms depth 
of water; and tied it as faſt, as if they had been 
on dry land; ſo that the anchor was hoiſted 
up by it. 
The divers employed in the fiſhery at 
Aſtracan remain about ſeven minutes un- 
der water. Gmelin, in his travels through 
Ruſſia, gives the following account of the 
painful toil of theſe poor people. The 
Aſtracan divers go from the warm bath into 
the Wolga, in which they cannot remain 
above ſeven minutes; coming out frozen and 
benumbed, they are carried back to the warm 
bath, from which they myſt return again to 
the rer. This alternation of heat and cold 
they muſt repeat at leaſt five times in the 
day, till at laſt the blood guſhes out of their 
noſe and ears, and e . back 
half dead.” 4; 
From theſe accounts it would — .that 
an expert diver can remain under water {rom 
fiv- to ſeven minutes only, without artificial 


he ps: yet it is ſaid, that the art of diving 
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may be carried to a much greater length. 
Even in ancient times divers were employed, 
to aſſiſt in getting up anchors, to recover 
goods that were ſunk, or in time of war 
to injure the ſhips or works of an enemy, 
When Alexander laid ſiege to Tyre, the 
divers ſwam from the city to ſome diſtance 
under water, and with long hooks tore down 
the works, which the enemy were erecting, to 
block up the harbour. Herodotus records, 


that a diver, named Scyllias, could ſwim un- 


der water, or walk at the bottom of the ſea, 
for two miles, without taking breath. 

The divers for pearls are certainly the ableſt 
in modern times, at leaſt, as will appear from 
the following account of the er in 
the Eaſt Indies. ” 

At the beginning of the colin dike is 
every. ſpring and autumn, there are ſome- 
times two hundred and fifty veſſels aſſembled 
on the banks, where the pearl-muſcle is 
found. The larger veſſels bave two divers, 
the ſmaller one. The veſſels having anchor- 
ed, cach diver hinds a ſtone, fix inches thick, 
and a fogt long, under his body, to ſerve him 
as ballaſt, prevent his being driven away by 
the, motion of the water, and enable him to 
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walk more ſteadily under the waves. He alſo 
ties another very heavy ſtone to one foot, 
which carries him ſpeedily to the bottom of 
the ſea. As the muſcles in general adhere 

firmly to the rocks, his hands are uſually 

defended with leathern gloves, to prev 
them from being wounded, in tearing oft 

the firſt; or elſe he is provided with an iron 

take for the purpoſe. He likewife carries 
down with him a large net, hung round his 
neck by a cord, the other end of which is 
faſtened to the fide of the veſſel. This net 
is to hold the muſcles gathered from the 
rock; and the cord is to pull up the diver, 
when his net is full, or when he wants air. 

Thus equipped, he dives ſometimes to the 
depth of ſixty feet; and, as he has no time 
to loſe, as ſoon as he arrives at the bottom, 
be runs from ſide to ſide, tearing up all the 
muſcles he finds, and 2 into 
his net. 

At whatever depth the: diver is; the light 
is oo that he eaſily: fees whatever paſſes 
in the ſea; and ſometimes'to his great con- 
ſternation, he perceives monſtrous fiſhes, from 
which his utmoſt. addreſs, in muddying the. 
„ Water; de Eat leays ſave him, ſo that 


THE PLEASING PRECEPTOR. 


he unhappily becomes their prey. -Of all 
the dangers of the fiſhery, this is one ww, the 
greateſt, and moſt uſual. 

The beſt divers will keep under water near 
half an hour, and the reſt do not ſtay leſs. 
than a quarter. During this time they hold 
their breath without the uſe of oils, or any 
other liquors, only acquiring the habit by 
long practice. When they find themſelves 
in want of air, they pull the rope, to which. 
the bag is faſtened, and hold faſt by it with 
both hands. On this ſignal, the men in the 
veſſel draw them up by the rope, and unload 
them of their muſcles, whick® may be 
ſometimes five hundred, at others not above 
fifty. Some of the divers require a ſhort. 
reſpite, to recover breath; others jump in 
again immediately, and continue this violent 
exerciſe for ſeveral. ** without nem, — 
ſion. 

Thus we find it * no means Aube 
where the art of diving is purſued with ar- 

dour, to find men capable of remaining under 
water for. fifteen minutes, or even half an 
hour; or of diving to the bottom, and per- 
forming things there, at the depth of a 
hundred and twenty feet, or more. But it. 
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is ſaĩd, that there have been people, capable 
of ſtill more than this. The moſt remark- 
able inſtance we have, at leaſt in which 
any confidence can be placed, is that of the 
famous Sicilian diver, Nicolo Peſce. The au- 
thenticity of the account, indeed, depends on 
the authority of father Kircher ; who affures 
us, that he had it from the archives of the 
kings of Sicily. Undoubtedly there is a 
little exaggeration in ſome parts of the tale, 
yet upon the whole it is certainly far from 
incredible. The following is Kircher's nar- 
rative. Dar e 

In the Cons of F rederick king of Sicily, 
there lived a celebrated diver, whole name 
was Nicholas; and who, from his amazing 
fill iu ſwimming, and capacity of continu- 
ing under water, was ſurnamed the //. 
This man had been uſed to the ſea from his 
infancy ; and earned his ſcanty ſubſiſtence by 
diving for corals and oyſters, which he fold 
to the. villagers on ſhore. His long familia- 
rity. with the ſea at length brought it, to be 
almoſt his natural element. He was frequent - 
ly. known to, ſpend five days in the midſt of 
the waves, without any other proviſion than the 
. fiſh, which he caught there, and ate rau. 
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He often ſwam over from Sicily to Calabria, 
a tempeſtuous and dangerous paſſage, car- 
rying letters from the king. He was fre- 
quently known to ſwim among the gults of 
the Lipari iſlands, not in the leaſt apprehenſive 
of danger. 

Some mariners out at fea one day ob- 
ſerved ſomething at a diſtance, which they 
regarded as a ſea-monſter; but upon it's 
approach, it was known to be Nicholas, and 
they took him into their ſhip. When they 
inquired, whither he was going in ſo ſtormy 
and rough a ſea, and at ſuch a diſtance from 
land, he ſhowed them a packet of letters, 
which he was carrying to one of the towns 
of Italy, ſafely encloſed in a leathern bag, ſo 
that they could not be wetted by the waves: 
He kept them company for ſome time, cons 
verſing, and aſking them queſtions; and af- 
ter eating / a hearty meal with them, he took 
his leave, Jumped into the ſea, and PRE 
his voyage. | 

Nature PEER to have affiſted his powers 
of continuing on the deep in ah extraordi- 
nary manner; for the ſpaces between his 
fingers and toes were webbed, as in a gooſe ; 
and his cheſt became fo very capacious, that 


ne THE PLEASING PRECEPTOR. 


he could take in, at one inſpiration, as muchi 
breath as would ſerve him for a whole day. 
The account of ſo extraordinary a per- 
ſon did not fail, to reach the king himſelf; 
who commanded Nicholas, to be brought 
before him. It was no eaſy matter, to find 
Nicholas, who generally ſpent his time in the 
ſolitudes of the deep; but, at laſt, after 
much ſearching, he was found, and brought 
before his majeſty. The curioſity of the 
monarch had long been excited by the tales 
he had heard of the bottom of the gulf of 
Charybdis ; and he now conceived, that it 
would be a proper opportunity, to obtain 
more certain information. He therefore com · 
manded the poor diver, to examine the bottom 
of this dreadful whirlpool; and as an incen- 
tive to his obedience, he ordered a golden 
to be flung into it. Nicholas was not 
inſenſible of the dangers, to which he was 
expoſed, dangers beſt known to- himſelf, and 
therefore he preſumed te remonſtrate: but 
the hopes of the reward, the defire of -pleal- 
ing the king, and the gratification of ſhow- 
ing bis ſkull, at laſt prevailed. He leaped 
into'the gulf, and was inſtantly. ſwallowed up 
in it's bolom. For three quarters of an hour 
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he continued under water; during which the 
king and his attendants remained on ſhore, 
anxious for his fate. At length he appeared, 
holding the cup triumphantly in one hand, 
while with the other he made his way through 
the waves. Ut may be ſuppoſed, he was re- 
ceived with applauſe, when he came on ſhore. 
The cup was made the reward of his adven- 
ture; the king ordered proper. care to be 
taken of him; and, as he was ſomewhat fa / 
tigued and debilitated by his labour, after a 
hearty ' meal he was put to bed, and per- 
mitted to refreſh himſelf by fleeping. ' 
When he had thus recruited his ſpirits, 
he was again brought before the king, to 
gratify his curioſity with a narrative of the 
wonders he had ſeen, and his account was 
to the following effect. After ſaying, that 
he would nevet have obeyed the king's com- 
mands, bad he been appriſed of half the 
dangers, to which he expoſed himſelf, he 
added, that there were four things which ren- 
dered the gulf dreadſul, not only to men, 
but even to fiſhes themſelves. Theſe were, 
1, the force of the water burſting up from 
the bottom, which required great ſtrength to 
reſiſt: 2, the abruptneſs of the rocks, on: 
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every fide threatening deſtruction: 3, the 
force of the whirlpool daſhing againſt theſe 
rocks: 4, the number and magnitude of 
the polypt, ſome of which appeared as large 
as a man, and which, every where ticking 
againſt the rocks, ſtretched out their fibrous 
arms, to entangle every thing, that came 
near them. Being aſked, how he was able, 
ſo readily to find the cup, that had been 
thrown in, he rephed, that it happened to 

be thrown by the waves into the cavity of a 
rock, againſt which he Are driven 1 in 
his deſcent. 

This account, er aid not ati 
the curioſity of the king. Being requeſted, 
to venture once more into the gulf for far- 
ther diſcoveries, he at firſt refuſed : but the 
king, defirous of having the moſt exact in- 

formation poſſible of all things to be found 
in the gulf, repeated his ſolicitations ; and, 
to give them ſtill greater weight, produced 

a larger cup than the former, to which he 
added a purſe of gold. Theſe temptations 
were too powerful for the unfortunate diver, 
he plunged again into the ere enen and was 
never heard of more.“ 

As Nicholas was celebrated for his capacity 
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of remaining under water, Paul Moccia, a 

neapolitan prieſt, was famous for being totally 
N incapable of diving. This man, though 
well made, was bulky and fat. He weighed 
two hundred and thirteen pounds avoirdu- 

| pois; and it was found by Joſeph Dies, the 

mathematician, that this was twenty pounds 

and a quarter leſs than an equal bulk of, 
water would have weighed. Thus it appears 

by the laws of hydroſtatics, as explained in 

a preceding part of this volume, that he 

would not fink of himſelf, but ſwim upright 

like an hydrometer. He was ignorant of the 

property he poſſeſſed, till he was advanced 

in life, when he diſcovered it, on attempting 

to dive when bathing. He then made the 
experiment of letting himſelf float in the ſea, 
and found it ſucceed : and getting two divers, 
to drag him down under water by the feet, 

as ſoon as they let go, he role to the ſurface 

ſpontaneouſly, and-remained with his head 
and ſhoulders above water. When the ſea was 
ſmooth, he could go about in it wherever * 
pleaſed, by flightly moving his hands; and 
he conld eat and drink, read, write, or the 
like, in the water. * 


It is n that many fat perſons have 
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no greater ſpecific gravity than this italian; 
but as thoſe who are corpulent ſeldom take 
much delight in ſwimming, they remain 
ignorant of the faculty they poſſefs. 


CHAP. XLI, 
VENTRILOQUISTS., 


Mosr people are contented, to employ 
their faculties in the ordinary way, fully ſatiſ- 
fied, if they anſwer the purpoſes of common 
life; and have no conception of what may 
be effected, by aſſiduous cultivation, or bend- 
ing them to any particular purpoſe. The 
dexterity acquired by various mechanics in 
the employments in which they are con- 
| ſtantly engaged is aſtoniſhing to other peo - 
ple; and while moſt men unuſed to the 
water begin to ſtifle, if immerſed in it for 
half a minute, we find others have brought 
their lungs by practice, to diſpenſe with the 
inhalation of freſh ait for half an hour. 


Thus the lungs and vocal organs of the ven» 
3 
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triloquiſt appear to be extraordinarily ſubſer- 


vient to his wills and we are the more fur- 
priſed at his performances, becauſe few have 


thought it worth while, to cultivate a faculty, 


that is applicable to no uſeſul purpoſe. 

To form words, met uſually expel the air 
from the lungs through the windpipe with 
more force, than in ordinary breathing; and 
at the ſame time contract the glottis, or up- 
per part of the windpipe, ſo that the air, 
iſſuing out at a narrower paſſage, occaſions 
a ſound, more or leſs loud, whick is the 
voice. As the voice paſſes out through the 
mouth, it is variouſly modified by clianging 
the figure of this cavity; which is effected 
chiefly by means of the tongue and lips: and 
thus articulate ſounds are produced, or words 
formed. If gentle breathing alone be em- 
ployed, and modified by the tongue and 
lips, without contracting the glottis, and 
foreing out the air ſo as to produce a loud 
voice, it is called whiſpering. This whiſper- 
ing is more or leſs loud, according as the 
breath is emitted with more Vr ſeſs ſtrength ; 
but it muſt iſſue with ſomewhat more force 
than in ordinary breathing, otherwiſe the 
{ound will not be audible. This we com- 
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monly: find in young children, when they 
| firſt attempt to whiſper; they move their 
lips, but no articulate found is heard; _ 
In ſpeaking, the air iſſues chiefly through 
the mouth; yet partly, in articulating cer- 
tain letters, through the noſe alſo. When 
the noſtrils are held cloſe, or accidentally ſtop- 
ped, we can ſpeak, though with a different 
tone. This tone, which is very diſagreeable 
when in a bigh degree, is called ſpeaking 
through: the noſe > and not altogether im- 
properly ; for though the voice cannot iſſue 
through the noſe, when the noſtrils are 
cloſed, this ſound is formed in the noſe, 
whether the noſtrils be ſtopped or open. 

When this defect is avoided, the noſe con- 

duces much to improve the tone of the voice; 
as any one will find, who firſt pronounces a 


ſentence clearly and deliberately with his 


noſtrils open, and then, ſtopping his noſtrils, 
ſpeaks the ſame words without. e un 
breath to enter his noſe. ggg. 
The mouth, Fg is a ante to 
ſpeaking, that acthough different ſounds may 


be made with the lips ſhut, no- articulate. 
voice can be produced, while the lips are 
cloſe. If, indeed, there be a ſmall; aperture. 
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left between the lips, ſo that the air can iſſue 
out between them, many words may be 
ſpoken intelligibly, though with no very 
harmoniqus tone: but it is perhaps impoſſi- 
ble, to articulate ſome of the conſonants, 

without moving the lips more or leſs. - 

Sounds may be formed, and words uttered, 
not only when air is forced out through the 
mouth; but alſo when it is drawn in. This, 
however, is much more difficult. 

There have been people, in different ages, 
whoſe internal organs of ſpeech were ſo flex- 
ible, and who had ſuch - ſkilful command 
over them, that they have been capable of 
articulating, and holding converſat ions, with - 
out any movement of their lips being per- 
ceptible. In ſuch caſes it is obvious, that 
the ſound of the voice muſt differ from what 
it would be in the uſual way. Moſt com- 
monly it would have a ſomewhat obſcure and 
hollow ſound, and hence was ſuppoſed by 
thoſe, who did not know hom it was pro- 
duced, to be formed in the bellyj. On this 
account ſuch people were miſtakenly called 
ventriloquiſts, or ſpeakers from the 1 
and this name is ſtill retained. 4 

The feats, that theſe 2 are ad to 
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have performed, ſeem much more ſurpriſing 
in the narratives given of them, than they 
are in fact, when the whole of the buſineſs 
is underſtood. Perhaps my young readers 
will be beſt enabled to form an adequate 
idea of the ſubject, by being firſt told what 
they have done, and then inſtructed how to 
account for the performance. 

At Saint Germain -en-Laie, e 3 
Paris, lived a ſhop-keeper, whoſe name was 
Saint-Gille, a very ingenuous and honeſt 
man. At Martinico | he bad learned from 
an intimate friend the art of ventriloquifm 
in the ſpace of a week, and bad made him- 
ſelf a great maſter in it by practice. Of this 
faculty he made no ill uſe, neither did he 
employ it as the means of getting money: 
he uſed it only to divert himſelf and his 
friends, and made no . of: the talent he 
. 

' The abbe de la Capelle, a e 
many wonderful things of this man, was 
defrous' of being convinced of the truth by 
theans of his own: cars. Procuring an intro- 


quction ta Mr. Saint Gille, he expreſſed to 

bim his wiſhes; and was taken by him into 

a back parlour, where they both fat down 
5 f It 407 
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by a ſmall fire, with a table between them. 
The abbe fixed his eyes the whole time-ſted- 
faſtly on Mr. Saint Gille, who entertained 
him for half an hour with laughable anec- 
dotes, to which his art had given birth. 
On a ſudden the.abbe heard himſelf called. 
by his name and title, by a voice which 
ſeemed to come from the roof of a neigh+: 
bouring houſe. He was ſurpriſed, but ſoon 
gueſſed at the deception, and aſked Mr. 
Saint Gille, whether he were not giving him 
a ſpecimen of his art. He was anſwered 
only by a ſmile, and looking toward the 
houſe, from which the ſound appeared to 
proceed, a voice ſeemingly in the corner of 
the room called out not there. In this 
manner the artificial voice played round him, 
ſeeming to come from different | diſtances; 
anct various places, as the artiſt thought 
proper. Notwithſtanding the abbe was ful-⸗ ; 
ly prepared for this, and knew it to be the 

dice of a man fitting.,oppoſite to him, the 
deception was ſo complete, that he could nat 
bring his ſenſes to form a tme conception of 
the place, from which the found! actually 
iſſued. When Mr. Saint Gille diſplayed. 
his art he appeared to be perfectly ſilent, 
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and not the leaſt alteration was viſible in his 


| beſtowed/on his memory. 


countenance. The abbe obſerved, however, 
that he turned his face a little, though with 
perfect eaſe, and no appearance of defign, ſo 
that one ſide of it only was to be ſeen, when 
he ſpoke as a ventriloquiſt. 

The following anecdotes are ſelected from 


_ many related- of this gentleman. 


Mr. Saint Gille, returning home from a 
place, to which he had gone on buſineſs, 
ſought ſhelter from an approaching thunder 
ſtorm in a convent. Finding the whole com- 
munity in mourning, he inquired the cauſe, 
and was told, that one of their body had died 
lately, who was the ornament and delight 
of the whole ſociety. To paſs away the 
time, he walked into the church, attended 


by ſome of the friars, who thowed him the 


tomb-of their deceaſed brother, and ſpoke 
feelingly of the ſcanty honour, they had 
Suddenly a voice 
was heard, apparently proceeding from the 
roof of the choir, lamenting the fituation of 
the defunct in Purgatory, and reproaching 
the brotherhood with their lukewarmneſs 
and want of zeal on his account. The friars, 
as ſoon as their aſtoniſhmeat gave them 
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leave to ſpeak, conſulted together, and 
agreed to acquaint: the reſt of the commu- 
nity with this ſingular event, ſo intereſting to 
the whole ſociety. © Mr. Saint Gille, who 
wiſhed to carry on the joke, diſſuaded them 
from taking this ſtep; telling them, that 
they would be treated by their abſent 
brethren as a ſet of fools and viſionaries. He 
recommended to them, however, the/imme: 
diate calling of the whole community into 
the church, where the ghoſt of their departed 
brother might probably reiterate. his com- 
plaints. Accordingly all the friars, novices, 
lay brothers, and even the domeſtics: of the 
convent, were immediately ſummoned, and 
aſſembled together. In a ſhort time the 
voice from the roof renewed it's lamentations 
and reproaches, and the whole convent, falls 
ing on their faces, vowed to make a. folemn 
reparation.” As the firlt ſtep they chanted a 
De profundis in full choir ; during/the inter- 
vals of which the ghoſt occaſionally expreſſed 
the comfort he received from their pious 
exerciſes and cjaculations in his behalf. 
When all was over, the prior entered into a 
ſerious. converſation with Mr. Saint Gille; 
and, on the ſtrength of what had paſſed, 
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fagaciouſly inveighed againſt the abſurd in- 
credulity of our modern ſceptics, and pre- 
* tended philoſophers, on the article of ghoſts 
and apparitions. Mer. Saint Gille thought it 
now high time, to diſabuſe the good fathers. 
This, however, he found it extremely diffi- 
cult to effect, till he had prevailed upon them, 
to return with him into the church, and 
there be witneſs of the manner, in which he. 
had conducted this deception. 

Once, to put the art of Mr. Saint Gille to 
the teſt, he was prevailed upon, to exhibit 
a ſpecimen of it to a large company, conſiſt- 
ing of a committee of the academy of ſcien- 
ces, and ſeveral perfons of rank. A day was 
appointed for the campany, to dine in the 
wood of Saint Germain-en-Laie. All the 
party were in the ſecret, except a lady, whom 
the abbe Chapelle mentions only as the 
counteſs de N. This lady was to be the 
butt of Mr. Saint Gille's deceptive art. She 
was told, there was a report, that an aerial 
ſpirit had taken up it's reſidence in the wood 
of Saint Germain - en-Laie, in conſequence 
af which a numerous deputation from the 
academy of ſciences was to be ſent, to ſpend 
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a day in the wood, in order to — 
the truth of this relation. 1 
Mr. Saint Gille, as may be ſappofed; 
was not omitted among the gueſts. Before 
he joined the company in the wood, be 
completely impoſed upon one of the learned 
deputies of the academy, who had parted 
from the reſt, and accidentally fell in with 
him on the way. Prepared as he was, and 
on his guard againftall deception of the kind, 
he thought, without the leaſt ſuſpicion, juſt 
as Mr. Saint Gille came up to him, that he 
was called to come back in great haſte by 
Mr. de Fouchy, who was with the reſt of 
the company more than a hundred yards 
diſtant. His ſervant, too, heard the ſup - 
poſed call, told his maſter of it, and, turning 
toward the company, bawled out as me 
as he could to Mr. de wy: | 
Ge Fe! 
T ha, company 7 ſeated. at table; the 
ſpirit, who was previouſly acquainted with 
ſome private anecdotes relative to certain f 
the perſons preſent, began to make himſelf 
heard. Sometimes the voice ſeemed to de- 
ſcend out of the air overhead, at other times 
L 4 | 


224 THE PLEASING PRECEPTOR. 


to,.riſe from the ground, being chiefly ad- 
drefled to the counteſs de B—, to whom, as 
well as to the reſt of the ladies, it paid many 
compliments. This entertainment continucd 
for a couple of hours. The counteſs, who 
perhaps might be a little inclined to credu- 
lity, was fully convinced, that it was the 
voice of a ſpirit; and was not a little vexed, 

when the deception was diſcloſed. | 
Another time Mr. Saint Gille went to 
take a walk in this ſame wood with an officer, 
who always carried his head very erect, and 
his cheſt projecting, with a ſtrutting gait, and 
never ſpoke a word, unleſs battles or ſieges 


were the ſubjeA of converſation. As they 


came to an open ſpot, a voice called out, 
ſermingly from behind a tree: it is not 
every one, who wears a ſword, that has the 
heart to uſe it. 
* What impudent eder, that po exclaim- 
_ edithe officer. 1109 
19H e LAI 
Mr. Saint Gille in his natural voice; per- 
haps eG: a ARK of es but wet 
us go on. een 
-+;Þbe; hs, — * his heath, Janddapked 
very ſour, | 
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Lou dare not wait for me:“ ſaid the 
voice from the tree. ' 
Ves, if you will ſhow yourſelf:“ 1 
the officer, ſetting his hat, and laying tus 
hand upon his ſword. | 1 
What do you mean po, aid Mr. Saint 
Gille; in his natural voice, again, holding 
him back; © it is only ſome one, that wants 
to laugh at you. ac Het | 
$6, inland Poſture is not ps. a * 
of courage: rejoined the voice,. which had 
ſeemed to deſcend from the ſummit of the 
1 till now it was at the bottom. 

That's no bird-catcher;'” ſaid: the offi 
cbr in a fury. III make. him LEA . 
impudence. 

With this he * bis nord, ag Ab 4 
tliruſt into the buſh, at the--hottotn of the 
tree, where he ſuppoled the enemy to be 
concealed. A rabbit, that lay there, ww 
out. and ran away. 4; 

See,“ ſaid Mr. Saint Gille wich lads 
* what a hero you have put to flight! Why 
do you not ſee hom your enemy is, before 
you make your u attack? but your head is ſa 
full of. battles and bloodfhed, that, like don 
Quixote, you had rather fight with buſhes 
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or rabbits, than not take occaſion to draw 
your ſword.“ 

As a rival to Mr: Saint Gille may be men- 
tioned baron Ferdinand von Mengden, of 
Horde, a lieutenant colonel, and a man of 
great underſtanding, who reſided at Vienna 
about twenty years ago, and was celebrated 
for his ſkill in ventriloquiſm. 

This gentleman had a little doll, the lower 
Jaw of which the perſon who held it could 
ſet in motion at will, by an ingenious me- 
chanical contrivance, ſo that it appeared as 
if talking. When he wiſhed to amuſe a 
company, he would hold a converſation with 
this doll, and jeſt with her, till commonly 
the doll would at laſt grow ſo impudent, 
that he would put her into his pocket, from 
which the would complain bitterly to * 
company of his ſevere treatment. 

Being once at the court of Bayintety: he 
was amuſing the prince of Zweybrueck and 
ſome other perſons of rank with this puppet, 
who. could not concerve, how he managed 
the buſineſs. An iriſn officer, who was pre- 


ſent; was firmly perſuaded; it muſt be ſome 
living creature, that had been taught to 
ſpeak in this manner, if it were nothing 
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worſe. When the dialogue was endeg, and 


the baron von Mengden had put the doll 


into his pocket, the iriſh officer attempted 
to take her out. The little thing, as if in 
great danger, cried out for aſſiſtance, and 
continued ſcreaming from the pocket, till he 
deſiſted; when ſhe was filent. The baron 
then took out the doll himſelf, and ſhowed 
her to the company, to convince them all, 


as well as the officer, that it was nothing 10 


a piece of wood. 

There was lately at Paris a . 
who exhibited on the ſtage, by the name of 
Fitz-James. It is ſaid, that, dining one day 
at an eating houſe with ſome friends, be gave 
them a diverting ſpecimen of his art. Ia 
the middle of the room was a ſtove, the fun» 
nel of which communicated: with a chimney; 
that had been ſtopped up. The table; at 
which he fat, was by the fide of the chimney; 
and he pretended to hold a converſation with 
ſome. one (but up in it. The company 


liſtened in ſurpriſe. The maſter of the houſe 


was alarmed, and the women ran to call the 
guard, From the dialogue, which Fitz- 
James kept up, it would have appeared, that 
a thief had contrived: to get down the chim· 
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ney, but was unable to return ; and being 
ready to die with hunger, confeſſed his crime, 
and begged: to be releaſed : chooſing rather 
to undergo the puniſhment, which he con- 
tefſed he deſerved, than to be ſtarved to 
death. The guard arrived : the captive was 
queſtioned : he anſwered very penitently; 
and it was propoſed, to pull down the wall, 
that cloſed the fireplace. While this was 
debating, Fitz- James had removed, and ſta- 
tioned himſelf near the ſtove. On his ſpeak- 
ing again, every perſon preſent imagined, 
that the thief had contrived to creep. into the 
ſtove through the | funnel, ſmall as it was. 
This could not fail to excite their aſtoniſh- 
ment. However, it was now time, to end 
the joke. Fitz- James avowed the deception 
be had practiſed; the guard retired laughing; 
and the company, much mm reſumed 
their places. 

Many of my readers, probably, bave beard 
Mr: Aſkins, the ventriloquiſt, who has per- 


formed within theſe few years at Sadler's 


Wells, and in different parts of the country. 
Fuis man carries on a dialogue with a puppet, 
which he dances on his knee, holds in his 
arms, or puts into his pocket. He will alſo 


— 
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count twenty, without the leaſt motion of 
his lips, or a ſingle mulcle of his face; a 


candle being held juſt by his mouth rn 


the time, that the ſpectators may be con- 
vinced they remain unmoved. | 
This, the acquiring a habit of articulating 
without moving the lips, is the chief circum- 
ſtance in the art of ventriloguiſm. If the 


lips be left with an almoſt imperceptible 


opening between them, it is not very diffi- 
cult, to pronounce moſt of the letters with 
tolerable diſtinctneſs, the labials excepted. 


Theſe the artful ventriloquiſt endeavours to 


avoid, by uſing words into which they enter 
as little as poſſible, When he does ule them, 


he contrives to conceal the motion of his 


lips, which may be very trifling, if the open- 
ing left between them be extremely flight, 
by looking a little downward perhaps ; or by 
turning his face on one fide, as Mr. Saint 
Gille appears to have done. For it is to be 
obſerved, that the labials may be formed 
wholly on one fide of the mouth, the lips 
on the other ſide - remaining cloſe. Of this 
probably Mr. Aſkins likewiſe - avails himſelf, 
when he ſpeaks, to his little puppet, now in 
the right hand pocket, now in the left. Be- 
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ſides, at the diſtance at which he 1s ſeen, 
and by candle-light too, a ſlight motion of 
the lips would not be very —_ percep- 


ttible. 


It is to be obſerved, likewiſe, that the 
aſſiſtance of the eye is called in, to deceive 
the imagination. The ventriloquiſt has a 
puppet, with which he pretends to converſe. 
The ſpe&ator hears a man ſpeak in his natu- 
ral voice. This ſpeech is anſwered in a dif- 
ferent key, in a kind of ſqueaking tone. 
It is natural for the ſpectator, to refer this 
voice to another perſon, particularly as the 
. performer's countenance remains unmoved, 
like that of one liſtening, not like that of a 
perſon ſpeaking. Now there is nothing but 
the puppet preſent, to which the ſpectator 
can refer the voice, and this it's ſhrillneſs 
ſuits: is it to be wondered, therefore, that 
he imagines he hears the wor come ”"_ 
the puppet ? 

In this caſe, if the ventiiloquiſt be ſuffi- 
ciently maſter of his art, to ſpeak without 
moving or being ſeen to move his lips, 
nothing more is neceſſary: the ſpeaking voice 
will naturally ſeem to come from the puppet; 
for the puppet and the mam being cloſe to4 
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gether, the found may juſtly be conſidered 
as· iſſuing from the ſame ſpot. Fitz- James, 
too, it is to be remarked, when in the eating 
houſe, took care to ſtation himſelf near the 
ſpot, from which the voice was ſuppoſed to 
iſſue; and this ſpot was a hollow, encloſed 
place, which, it may be preſumed, well 
ſuited his fictitious voice, iſſuing from a 
nearly cloſed mouth. /,, 14 1 

On other occaſions, as in the i 
related of Mr. Saint Gille, more {kill on the 
part of the ventriloquiſt appears to have been 
requiſite; though a ſkill by no means unat- 
tainable. Sounds differ according to the diſ- 
tance from which they proceed, and the di- 
rection in which they ſtrike our eats: a ven - 
triloquiſt, who can judge of the effects, that 
diſtance and direction produce on ſound, and 
has acquired à capacity of modulating his 
artificial voice accordingly, may produce 
almoſt any deception of this kind. Beſides, 
we are little uſed to remote ſounds, or rather 
to judge of them with any degree of accu- 
racy ; ſo that in this, as in moſt other things, 
our own ignorance and negligence promote 
our being deceived. Mr. Saint Gille's per- 
formers, too, were on one occaſion a ghoſt, 
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on another an aerial ſpirit ; and the auditors 
N would naturally ſuppoſe, that ſuch immate- 
rial being muſt ſpeak in a tone ſomewhat 
different from that of the human voice, which 
would facilitate his taſk. | 
In moſt of theſe inftances, as is generally 
the caſe, it is chiefly our own. ſenſes, that 
deceive us: and hence we ſhould learn; not 
to rely on them with too much confidence ; 
at the ſame timo endeavouring, by attention 
and aſſiduous cultivation, to render them as 
accurate as poſſihle, that they may not be 
too liable to miſlead us. The negligence of 
ſome with reſpect to the moſt common of 
our ſenſes, is ſtrikingly depicted in the pleaſ- 
ing tale of Eyes and no Eyes, in Evenings 
at Home; and thoſe, who would wiſh to 
improve the different ſenſes, we would refer 
to Salzmann's Gymnaſtics for Youth, a book, 
which we have before had occaſion to men- 
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